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ABSTRACT

BACKGROUND AND OBJECTIVES: Chronic pain (CP), such as chronic nonspecific low back pain, represents a global
challenge, affecting about 20% to 30% of the world’s population. The objective of this study was to investigate the
perception of individuals with chronic low back pain (CLBP) regarding the impacts of aquatic therapy (AT) on their pain
and sleep quality (SQ).

METHODS: This is a qualitative, descriptive study, from a larger, experimental study, conducted with individuals with CLBP,
aged between 18 and 65 years of both genders. The study was conducted at a public university in Santa Catarina. A Visual
Analog Scale (VAS) and open interviews about the AT sessions were used as data collection instruments. Content analysis
was used to interpret the data.

RESULTS: Thirteen participants (8 females and 5 male) with a mean age of 47.4 years participated in the study. The data
emerged in the following categories: (1) Pain threshold in the lumbar spine when performing AT with the VAS; (2) Immediate
perceptions after AT, regarding how participants felt when participating in the study; (3) Impressions of SQ, regarding
sleeping well at night. The perceptions of pain and pain relief when participating in the study were reported, as well as
the importance of adopting active behavior when performing aquatic exercises, the factor of belonging to the group and
the comprehension of sleep in health.

CONCLUSION: In the perception of the individuals participating in the study, AT helped to improve pain and SQ.

KEYWORDS: Aquatic therapy, Low back pain, Sleep.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor musculoesquelética cronica (DC), como a dor lombar crénica inespecifica, representaum
desafio global acometendo cerca de 20% a 30% da populagdo mundial. O objetivo deste estudo foi investigar a percepgéo de
individuos com dor lombar crénica (DLC) com relagéo aos impactos da fisioterapia aquatica (FA) em sua dor e na qualidade
do sono (QdS).

METODOS: Trata-se de um estudo qualitativo, descritivo, proveniente de um estudo maior experimental, realizado com
individuos com DLC, com idade entre 18 e 65 anos, de ambos os sexos. O estudo foi realizado em uma universidade piblica
de Santa Catarina. Como instrumento de coleta de dados foram utilizadas uma Escala Analdgica Visual (EAV) e entrevistas
abertas sobre as sessdes de FA. Para interpretacdo dos dados, utilizou-se a anélise de contetdo.

RESULTADOS: Participaram do estudo 13 participantes (8 do sexo feminino e 5 do masculino), com média de idade de
47,4 anos. Os dados surgiram em categorias: (1) Limiar de dor na coluna lombar ao realizar a FA com a EAV; (2) Percepgoes
imediatas apds a FA, no que se refere a como os participantes se sentiram ao estarem no estudo; (3) Impressoes da QdS,
no que se refere a dormir bem a noite. As percepcoes de dor e o alivio dela ao participar do estudo foram relatados pelos
participantes, assim como a importancia de adotar um comportamento ativo ao efetuar exercicios aquaticos, do fator de
pertencimento ao grupo e do entendimento do sono na saude.

CONCLUSAO: Na percepcao dos individuos participantes do estudo, a FA auxiliou na melhora da dor e na QdS.

DESCRITORES: Dor lombar, Fisioterapia aquatica, Sono.

HIGHLIGHTS

. After starting aquatic therapy (AT) sessions with therapeutic aquatic exercises, the pain treshould could be reached
during the first few weeks

. Exercise is recommended for pain relief (hypoalgesia)
. According to participants’ reports, AT helped improve pain and sleep quality

This is an Open Access article distributed under the terms of the Creative Commons Attribution license (https://creativecommons.org/licenses/by/4.0/),
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INTRODUCTION

Aquatic physical therapy (APT) encompasses therapeutic
aquatic exercises (TAE), manual therapies, and specific methods.
TAE are performed with the aim of promoting movement of
the human body and enabling exercise without discomfort'~.
Furthermore, they are designed based on the physical therapist’s
assessment of the participants or a group of people with the
same condition' .

Thus, this individualized approach is essential, as pain is a
perceptual and subjective sensation with varied etiologies, capable
of causing functional impairment, kinesiophobia, and changes in
sleep quality (SQ)*. According to the International Association
for the Study of Pain (IASP), pain is an unpleasant sensory and
emotional experience associated with, or resembling, actual or
potential tissue damage*°. In the case of chronic low back pain
(CLBP), it is characterized by persistent pain between the first
and fifth lumbar vertebrae, which may radiate from the 12th rib
to the gluteal region and lower extremities®’.

Sleep quality (SQ), defined as the subjective perception of
satisfaction with one’s own sleep, encompasses dimensions related
to the onset and maintenance of sleep, as well as the feeling of
restfulness upon waking®. Sleep disturbance is a common problem
among people with pain; approximately 50% report poor SQ°.
Sleep is considered a fundamental biological need, accounts for
one-third of human life, and plays an essential role in maintaining
physical and mental health’.

TAEs are one of the non-pharmacological approaches to
pain management that can promote pain relief and improve
SQ". Sleep disturbances in people with CLBP are related to
pain intensity. Each increase on the Visual Analog Scale (VAS)
is associated with a 10% increase in the likelihood of reporting
poor SQ'"'%. Given this, the present study aimed to identify the
perceptions of individuals with CLBP regarding pain and SQ
after undergoing APT.

METHODS

This is a qualitative, descriptive, and interpretive study'>", a
sub-study of a larger quantitative study designed as a randomized
clinical trial (RCT) and conducted in accordance with the
Consolidated Criteria for Reporting Qualitative Research
(COREQ - Critérios Consolidados para Relatar Pesquisas
Qualitativas)®. The RCT aimed to assess the influence of a
TAE program on individuals with CLBP, considering outcomes
related to pain and SQ. Groups were organized by simple
randomization, forming an experimental group and a control
group. This qualitative substudy included participants from
the experimental group who underwent APT.

Ethical aspects

This study is part of a larger experimental study designed as
arandomized clinical trial (RCT) and submitted to the Research
Ethics Committee (CEP) for Research Involving Human Subjects
at the State University of Santa Catarina (UDESC). The project
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was approved through the Certificate of Submission for Ethical
Review (CAAE) No. 78425823.7.0000.0118, in accordance with
Opinion No. 7.018.317, and is also registered in the Universal
Trial Number (UTN) under code U1111-1314-4794, Brazilian
Registry of Clinical Trials (ReBEC - Registro Brasileiro de Ensaios
Clinicos), RBR-8h6m9sx. All procedures involving this research
were conducted in accordance with globally recommended
scientific and ethical guidelines and took place after participants
were informed of the risks and benefits, the procedures for each
phase, and the collection process. All participants signed the Free
and Informed Consent Term (FICT). These steps were carried out
in accordance with the recommendations of Resolutions 466/2012/
CONEP/CNS/MS and 510/2016/CONEP/CNS/MS and their
supplementary provisions. In addition, considering the ethical
requirements for experimental research, this study complied with
Circular Letter No. 24/2022/CONEP/SECNS/DGIP/SE/MS and
its explanatory note dated October 26, 2022/CONEP, supported
by COFFITO Resolution No. 393, dated August 3, 2011, and
Ordinance No. 15/2022/SAES/MS.

Participants selection

Participants were selected using a purposive, non-probabilistic
sampling method'®", based on the questionnaire administered
in the quantitative study designed as an RCT, with the objective
of forming the sample for the present qualitative study.

Several instruments were used to comprehensively capture
participants’ perceptions regarding APT, pain, and SQ. The
VAS was administered as part of the larger study to measure
self-reported pain intensity'®, and based on the responses
obtained, eligible participants were included in the qualitative
sample of the present study. During aquatic sessions, informal
conversations took place regarding body perception and SQ
from the previous night, with records systematized in a field
diary. In addition, open-ended interviews were conducted to
analyze participants’ perceptions regarding CLBP and SQ". The
interviews were structured around three central questions: (1)
“What did you feel in your body during the aquatic sessions?”; (2)
“Are you sleeping well?”; (3) “How do you feel about participating
in this research?”.

Data collection

The TAE was coordinated by the main researcher; interviews
were scheduled in advance and conducted at the conclusion of
the 12 APT sessions in a private room by the research assistant.
Informal conversations took place before, during, and after
the sessions in an academic setting to ensure the participants’
privacy. Interview data were audio-recorded using a mobile
app and transcribed verbatim using Microsoft Word software,
while records of informal conversations were documented in a
tield journal.

To ensure confidentiality of the information, participants’
names were replaced with the letter P (participant), followed by
a number. The transcripts were kept in colloquial language to
preserve the characteristics of the accounts.
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Intervention protocol

The APT intervention process took place over six weeks, with
two weekly sessions lasting 50 minutes each. the APT program
prioritized TAE"****" and domestic orientations (DO)* in
accordance with the scientific literature’***?'*, as described in
Table 1 (TAE) and Table 2 (DO). The pre- and post-intervention
evaluations were conducted in designated rooms at the University,
while the TAEs were performed in a semi-Olympic pool. Water
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water depth was 1.40 meters; the shallow end was used, and the
area was demarcated by lane lines.

The components of the intervention, the TAE program,
are presented in Table 1, which correlates each exercise with its
execution method, set parameters, and repetitions.

Similarly, the DO recommendations are detailed in Table 2,
in accessible language, for domestic use.

All DO were duly distributed to the participants in printed
format and digital format via the mobile phone WhatsApp, which

temperature ranged from 29°C to 30°C during the study, and the  all had access to.

Table 1. Description of the therapeutic aquatic exercise program for aquatic physical therapy sessions.

TAE
1) Breathing exercise. Spine leaning against the pool wall, the water level at shoulder height, perform 5 breathing cycles without submerging.

2) Walking in three directions (forward, sideways, and backward) without using any equipment to provide resistance to movement (5 min).

3) Turbulent flow massage. The physical therapist uses the water flow to perform movements with the upper limbs, massaging the lumbar spine of
the individual who is facing away from the therapist; this is performed for approximately 1 minute per person.

4) Trunk stabilization exercise and strengthening of the abdominal and paravertebral muscles. Upper limbs inside the water, perform flexion and
extension movements of the upper limbs while contracting the abdominal muscles.

5) Bicycle exercise supported by the aquatube (cycles of underwater pedaling for 10 min).

6) Muscle activation of the lower limbs. Flexion/extension, adduction/abduction (2 sets of 10 repetitions with 60-second intervals), in an upright
position while holding onto the pool edge.

7) Muscle activation of the abdomen and paraspinal muscles. Lower and upper limbs in an upright position, without support from the pool wall,
water level at the height of the upper limbs at 90°: perform short, fast abduction/adduction and shoulder flexion/extension movements, keeping
the trunk as stable as possible (3 sets of 20 seconds with 20-second intervals). With the spine leaning against the pool wall, water level at upper limb
height, perform abduction/adduction and flexion/extension movements of the upper limbs.

8) Lower limb muscle activation. Flexion/extension, adduction/abduction (2 sets of 10 reps with 60-second rest intervals). In upright position,
hold onto the pool edge, and perform the exercises with the lower limbs.

9) Walking in three directions using an aquatube on the upper limbs, maintaining isometric tension.

10) Aquatic relaxation. The physical therapist will perform individual gliding movements on each person, supported by an aquatube.
Source:1,3_70,7l 73.

Table 2. Description of domestic orientations (DO).

1 BREATHING
Perform 5 breathing cycles (focusing on diaphragmatic breathing, inhalation, and exhalation), either sitting or lying on your back (supine position).

2 WALKING

Go for walks on flat ground, wearing appropriate shoes, for 15 to 20 minutes every day.

3 HYDRATION AND NUTRITION

Infest two liters of water a day.

Eat a balanced diet of nutritious foods (real food), and avoid processed foods and excessive sweets.

4 MUSCLE ACTIVATION

Perform isometric contractions of the gluteal muscles (10 sets of 3-second holds) while standing.
Itis recommended to do this exercise when getting out of bed in the morning and throughout the day whenever you experience pain.
5 REFLEXOLOGY

Massage your feet with a textured ball, a tennis ball, or soak your feet in warm water.
You can alternate between a foot soak one day and the ball massage on the soles of your feet the next.

6 TRENDELEMBURG POSITION

Lift your legs up, rest them against the wall, and stay in that position for about 5 minutes. Do this once a day, at a time that suits you.
The recommendation is doing it right before bedtime.

7 CAFFEINE
Avoid consumption of drinks that contain caffeine, such as coffee and teas, after 3 p.m.
8 SLEEP HYGIENE
Establish a bedtime routine to prepare your body for sleep.

Go to bed at the same time every night, take a warm bath before bed, avoid using electronic devices and watching TV for about 10 minutes before
going to bed, and practice deep breathing (3 inhales and 3 exhales).

Source:”.
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Data analysis

The data were subjected to content analysis*. The initial
organization and systematization of the material (pre-analysis)
consisted of a skimming reading and preliminary categorization
of the data. Next, the material was coded, with the identification
of units of record and context, grouping the perceptions and
experiences reported by participants related to improvements in
pain and sleep. Signs of improvement were identified based on
discursive indicators present in semi-structured interviews and
field diary entries.

As for evaluation of pain, reports such as “the pain has
decreased”, “it’s milder,” and “it doesn’t bother me like before”
were considered, as well as comparisons between “before” and
“after” the intervention, in addition to functional indicators such
as “I can do my activities” and “I'm moving better’. Regarding
sleep, reports such as “I'm sleeping better”, “I wake up less during
the night’, “my sleep is more restful’, and “I wake up feeling more
energetic” were considered. Therefore, the analysis was based on
the interpretation of the meanings attributed by the participants
to their own experiences. In the third stage, the results were
analyzed using the pre-established categories.

Study design

The present study is a qualitative and descriptive work
linked to a larger quantitative study designed as a randomized
controlled trial (RCT). The quantitative study followed the
recommendations of the CONSORT checklist, which contributed
to the methodological organization of the participant selection
process. The participants included in this qualitative sub-study
were selected from the sample of the larger study, ensuring
methodological consistency. The emphasis of the present article
was on analyzing participants’ perceptions through qualitative
data, with the aim of gaining a deeper comprehension of their
experiences related to the intervention.

RESULTS

Thirteen individuals, aged 24 to 64, participated in the study,
the majority of whom were female (n=8). The participants had
diverse work backgrounds, including activities in healthcare,
administration, services, self-employment, and domestic work, as
well as retired and economically inactive individuals. Regarding
marital status, married participants predominated, with a smaller
proportion of single and divorced individuals.

Regarding the APT, behaviors varied widely, ranging from
physically inactive participants to those who reported activities
such as walking, weight training, Pilates, yoga, running, and
soccer. Regarding SQ, some participants reported sleeping well,
while others reported irregular or unsatisfactory sleep. Most
participants had CLBP, a central criterion for inclusion in this
qualitative study, with the exception of one participant who did
not report having this condition.
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Effects of aquatic physical therapy on the perception of
reduced chronic low back pain

Throughout the treatment sessions, participants reported
episodes of CLBP, however, as the sessions progressed, they
noticed a gradual reduction. As participant (P1) reported, “When
I'm here, [...], I don’t think about the pain.” [...], “I only remember
it because theres the pain scale and I have to report it” [...]. ‘And
leaving here is another story, you can be sure the pain will improve’.

In the participants’ perception, the effects of APT could be
felt immediately after performing the exercises. This perception
can be observed in the statements of participants P2 and P3. [...]
“I saw results right away in the first four sessions regarding the
pain; I had a lot of pain in my spine and I don’t anymore; I can
notice the difference, [...] I couldn’t sit on the floor anymore, |...]
Isat down afterward and didn’t feel any pain” (P2). [...] “The pain
eased considerably during the sessions.” (P3).

Among the reports obtained, P4 noted that the pain was not
restricted to the lower back region but also extended to the lower
limbs. After the APT, however, they reported significant improvement
in both the lower back and the affected areas, as illustrated in P4’s
statement: [...] “T had a lot of pain in my legs, not so much in my lower
back. [...]. Now that I've started doing this, it’s improved a lot; I don’t
feel no pain, I have energy, and I'm just grateful” [...] (P4).

Participants reported that APT helped reduce pain and increase
their independence in activities of daily living (ADLs), reflecting
physical and mental improvement. Participant P5 mentioned
difficulties performing household chores before the sessions
began, but described pain relief and a return to his activities:
“[...] the pain improved a lot. [...] I couldn’t dust the house [...] and
I dusted and didn'’t feel any pain at all. [...] so, it improved a lot.
[...] it doesn’t just work the spine, [...] it works the whole body and
the mind too, right” (P5). Similarly, other participants reported
increased energy and motivation for daily tasks, as evidenced in
the statements by P6 and P7: “[...] it helped me a lot in my daily
life [...] before I had pain, and now I can move around without
feeling so much pain [...]” (P6); “[...] I notice that when we come
do the exercises in the water, I leave feeling more energetic.” (P7).

P8 and P10 reported concerns related to a fear of water and
issues with balance in the aquatic environment. These experiences
had a significant impact on the participation process, highlighting
subjective transformations and the overcoming of personal
barriers. P8’s account illustrates this aspect: “[...] the first step
was to demystify this whole thing about getting into the pool, right?
[...] I have a pool at home and I've never gone in [...]. I was really
afraid [...] Id just put my foot in the water and thought Id never be
able to walk inside the pool [...]. The first step was already getting
over that fear [...], a huge victory” (P8). In addition to facilitating
adaptation to the aquatic environment, a positive impact on P10’s
sleep was also observed, as reported: “[...] I've really gotten over
my fear of water and I sleep better” (P10).

The participants reported that the aquatic environment helped
reduce pain and promoted a general sense of well-being. P7
highlighted an improvement in CLBP: “[...] my lower back pain
has improved a lot [...]” (P7), while P6 emphasized the comfort
and lightness provided by the water: “[...] this activity in the pool
brings me a lot of comfort [...] whenever I leave, I feel lighter” (P6).
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Similarly, P8 reported significant improvement and attributed a
feeling of gratitude to the experience: “[...] as for the pain, it has
improved a lot, and I can only be grateful” (P8). P9, on the other
hand, quantified this progress, reporting a marked improvement:
“[...] the pain has improved by about 90%, but even today I'm pain-
free; it’s not hurting|[...]” (P9). These accounts demonstrate that the
effects of aquatic exercise went beyond physical relief, promoting
emotional well-being and personal satisfaction.

According to the participants perception, the exercises performed
in the aquatic environment were well tolerated and associated
with pain reduction and a sense of physical comfort, factors that
contributed to engagement and adherence to the program throughout
the six-week intervention. The willingness to attend the 12 sessions
reflected the participants’ commitment and their perception of
clinical improvement. For P10, the aquatic exercises were directly
associated with relief from lower back pain and functional recovery:
“[...] I had a back problem. [...] I did yoga [...] and when they invited
me to do this practice in the pool, [...] I was immediately interested
[...] since then, I haven't felt any pain at all.” (P10).

Similarly, P13 described the experience as positive, highlighting
the impact of aquatic exercise on reducing physical discomfort:
“[...] it was good to try the aquatic activity [...] I felt my body lighter”
[...]. “My back pain and posture improved significantly [...]. I had
activities limited due to a lot of pain. I started with a lot of pain, level
10. Today I can say that 1 left here at level 4”. (P13). These accounts
reinforce that aquatic therapy was directly related to pain reduction
and improved physical well-being, which encouraged continued
participation in the sessions and perception of treatment efficacy.

Impact of aquatic physical therapy on the perception of
sleep quality in individuals with chronic low back pain

In the participants’ perception, ATP was directly associated
with changes in sleep. As highlighted by P1 in his account of the
relationship between sleep and pain, he mentioned that he sleeps
better and experiences relief from pain symptoms upon waking.
[...] “Istarted monitoring my sleep and noticed a difference in my
pain; when I sleep well, I wake up feeling good. [...] I'm managing
to sleep better more days than not. [...]” (P1). In his remarks, it is
also noted that the practice in the pool was perceived as having
an immediate impact on rest: “On days of therapy, of the aquatic
activity, sleep is definitely different - it’s much better” (P1).

Similarly, P2 associates the practice with nighttime rest,
emphasizing not only the act of sleeping but also the improvement
in the quality and restorative nature of sleep: “[...] my sleep has
improved; I didn’t have that much trouble with insomnia, but my
sleep quality has improved significantly, with revitalizing sleep
[...]” (P2). For P6, this perception is reinforced when they report:
“[...] I sleep better during the day” (P6). P7, on the other hand,
points to a broader change, stating that since the beginning of the
intervention there has been a gradual change in SQ: “[...] since we
started this, [...] I've noticed that sleep quality has changed” (P7).

These accounts point to the understanding that APT was
experienced as promoting physical and mental rest, associated
with the relaxation provided by TAE. In this sense, P9 summarizes
this perception by reporting: [...] “T don’t wake up as tired, because
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I used to wake up in the morning with pain in my legs, [...] I'm
already waking up much better” (P9). Here, it is evident that the
impact was not limited to a good night’s sleep, but extended to
waking up with greater energy and less physical discomfort.

The participants’ perception of being part of the study brought
impacts that went beyond merely improving physical symptoms,
being associated with feelings of motivation, satisfaction, and
appreciation for the experience. P8 describes the intervention as
a significant help, especially in coping with insomnia: [...] “the
project really helped me; I had insomnia. [...]” (P8). Similarly, P11
reinforces the sense of well-being linked to aquatic therapy: [...]
‘on the days of aquatic activity, sleep is definitely different; it’s much
better” (P11). P9, on the other hand, expands on this perception,
noting improvements in sleep, pain, and body awareness: [...] “It
was real nice; my sleep and pain improved. [...] I really liked it; I
even wanted to stay longer. [...] From what I could tell, I lost about
two kilos after I started” (P9).

P3 associated their participation with the motivation to break
away from a sedentary lifestyle and adopt a more active routine:
[...] “I'm enjoying it because I wasn’t doing any physical activity;
this motivated me, [...]” (P3).

P4’s account highlights a significant change in their sleep
routine, linking ATP to an improvement in SQ: “[...] I didn’t use
to do nothing; I just drove - I worked as a driver -and spent 10 to
12 hours sitting down; [...] Id get out of the car and go straight
to the couch, in pain. [...] I started doing [...] I'm sleeping much
better [...] before, Id just take a few naps, wake up, and be in pain.”
(P4). The account reveals that, in addition to reducing physical
complaints, APT promoted restorative sleep, positively impacting
physical rest. Similarly, P12 highlighted benefits in breathing
and nighttime rest: “[...] I liked the sessions; they helped with my
breathing and my sleep; I saw that it made a difference.” (P12).
These testimonials indicate that the effects of APT extended
beyond the sessions themselves, promoting relaxation, regular
sleep, and an improved sense of well-being.

Table 1 provides a detailed description of the TAE program
used in the sessions. The parameters adopted for the TAE program
consisted of sets of two repetitions for each exercise, with a
60-second rest interval.

The DOs are described in Table 2. They were provided to
the patients to ensure participation in the home environment.

All DO were duly distributed to the participants in printed
format and digital format via the mobile phone WhatsApp, which
all had access to.

DISCUSSION

The participants presented schooling higher than high school
and college and adhered to the TAE. They adopted this as a social
activity, and the interaction was enjoyable. When it comes to
CLBP, the biopsychosocial model influences the psychological,
sociocultural, socioeconomic, and belief-related factors of human
behavior®. In the association of sociodemographic factors
with the practice of leisure APT, researchers observed that, for
both genders, the higher the level of schooling, the greater the

engagement in exercise’.
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Good SQ canbe an excellent strategy for people with CLBP, whereas
sleep deprivation can influence ADLs’. It has been recognized that
sleep is an important component of health®’. There is a correlation
between sleep disturbance and body pain, since reduced sleep disrupts
the complete circadian cycle and can increase musculoskeletal pain
and sensitivity to noxious stimuli via the Delta and C nociceptive
pathways conducted by the spinothalamic tracts that transmit pain
to the posterior column of the spinal cord®.

In conjunction with APT, it is important to emphasize self-care
and lifestyle changes related to behavior and healthy habits, the
“therapeutic alliance”, through welcoming patients and offering
DO?*. These are important measures for SQ, directly related to
hypoalgesia”’. Pain intensity can be perceived differently by each
person, influenced by the pain threshold, individual personality,
and beliefs*. As for human perception, it can be defined as the
act of interpreting and organizing a sensory stimulus to produce
a meaningful experience of the world and of oneself”. From this,
it follows that each person experiences pain and/or relief in their
own unique way”'.

The participants’ accounts indicate that, when performing
TAE, they noticed their entire body moving through fluid
dynamics. This promotes muscle activation of neural pathways
during motor control exercises and encourages exploration of the
aquatic environment, fostering a sense of belonging to the group
while inhibiting pain sensations across various pain pathways:
physical, behavioral, emotional, and cognitive™.

Adaptation to the aquatic environment can be influenced
by emotional factors, with hydrophobia considered a relative
contraindication for APT'. However, as reported by participant
P10, overcoming this fear was observed, which contributed to
increased self-esteem, self-confidence, and morale, promoting
significant psychological benefits*'. This process of adaptation and
involvement in aquatic activities is also reflected in the participants’
greater engagement in their daily and work routines, fostering
self-care and commitment to their own health™. Thus, the regular
practice of physical activities, such as aquatic exercise, can help
maintain functional independence throughout the different stages
oflife, contributing to a better quality of life and life expectancy™.

Understanding nociceptive behavior and pain-reduction strategies
helps improve people’s perception of their ability to manage pain, as
well as encourages them to rethink their approaches to achieving
good health”*. At the start of the study, 30.8% of participants were
sedentary; however, upon performing the TAEs, they transitioned
from a sedentary to an active lifestyle and experienced greater
freedom from discomfort. This is because exercise, whether
therapeutic or not, is recommended for the treatment of chronic
diseases. Performing these movements increases blood and lymphatic
circulation, promoting greater tissue oxygen supply and optimizing
blood perfusion in oxygen-deprived regions™. In cases of pain, there
is a reduction in oxygen supply to the muscles’.

The aquatic environment, due to fluid mechanics, allows
for the performance of body movements in a harmonious and
pleasurable manner®*. To this end, it is essential to understand
these effects, which inform the design of aquatic exercise programs
(AEPs), such as water temperature, immersion level, water depth,
prognosis, and treatment duration, in order to leverage their
benefits and apply the therapy'.
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As observed in the participants’ accounts, they perform TAE
by moving their whole bodies during APT, this promotes muscle
activation and stimulates neural pathways through motor control
exercises, encourages exploration of the aquatic environment, fosters
a sense of belonging to the group, and inhibits pain sensations
across various pain pathways - physical, behavioral, emotional,
and cognitive””. By utilizing the physical properties of water in
TAE, one can address needs and functions while prioritizing
functional capacity and skills*.

The level of activity and participation of individuals in
their work and daily activities is relevant to physical, mental,
and emotional balance’. Functional capacity requires self-care
and a commitment to health, contributing to improved life
expectancy”. Non-pharmacological measures for pain control
and treatment are strongly recommended, such as a healthy diet,
adequate hydration, restful sleep, physical exercise, and physical
therapy. Scientific evidence indicates a bidirectional relationship
between sleep and chronic pain, in which disturbances such as
insomnia, sleep interruptions, and excessive sleepiness can both
result from painful conditions and contribute to their persistence
and worsening'.

As noted in the reports of the participants in this study
(P2 and P3), people are in need of more physical movement
in order to improve blood and lymphatic circulation”. Thus,
the human body activates the innate homeostatic intelligence
system through allostasis?’. Along with the biological effects of
the physical properties of water and TAEs, this forms the basis
of APT'2,

The present study demonstrated that the correlation between
participants’ perceptions and the applied APT can lead to
lifestyle changes through healthy habits, enabling pain relief
and restorative sleep™.

Study limitations

One limitation of this study was the lack of health education
interventions in the protocol. In addition, there was a scarcity
of studies investigating the interrelationship between aquatic
interventions, CLBP, and sleep quality, especially regarding sleep
onset and maintenance, total sleep duration, and the feeling of
restfulness upon waking, which limited the availability of specific
references to support discussion of the findings.

CONCLUSION

The participants’ perceptions while performing APT were
of extreme importance, as well as the influence of TAEs on their
lives. This practice, grounded in scientific evidence, requires
qualitative research to ensure the effectiveness of health treatments
and care. This study demonstrated the understanding and
significance of APT in the lives of people experiencing CLBP,
as well as the sensation of pain relief and improvements in SQ.
This care goes beyond pain relief. It is important to note that
quality of life and pain reduction are the main predictors for
achieving a healthy lifestyle.

6/7



BrJP

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Psycharakis SG, Coleman S, Linton L, Kaliarntas K, Onslow R. Muscle
activity during aquatic and land exercises in people with and without low
back pain. Phys Ther. 2019;99(3):297-310. https://doi.org/10.1093/ptj/pzy150.
PMid:30690522.

Taglietti M, Facco LM, Trelha CS, Melo FC, da Silva DW, Sawczuk G, Ruivo
TM, de Souza TB, Sforza C, Cardoso JR. Eficacia dos exercicios aquaticos
em comparagdo com a educagao do paciente sobre o estado de satide em
individuos com osteoartrite de joelho: um ensaio clinico randomizado. Clin
Rehabil. 2018;32(6): PMid:29417831.

Mirmoezzi M, Iradoust K, Hmida C, Taheri M, Trabelsi K, Ammar A, Paryab
N, Nikolaidis PT, Knechtle B, Chtourou H. Efficacy of hydrotherapy treatment
for the management of chronic low back pain. Ir ] Med Sci. 2021;190(4):
1413-21. https://doi.org/10.1007/s11845-020-02447-5. PMid:33409843.

Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson S, Keefe FJ,
Mogil JS, Ringkamp M, Sluka KA, Song X]J, Stevens B, Sullivan MD,
Tutelman PR, Ushida T, Vader K. The Revised IASP definition of pain:
concepts, challenges, and compromises. Pain. 2020;161(9):1976-82.
https://doi.org/10.1097/j.pain.0000000000001939. PMid:32694387.

Treede R-D, Rief W, Barke A, Aziz Q, Bennett MI, Benoliel R, Cohen M,
Evers S, Finnerup NB, First MB, Giamberardino MA, Kaasa S, Korwisi
B, Kosek E, Lavand’homme P, Nicholas M, Perrot S, Scholz J, Schug
S, Smith BH, Svensson P, Vlaeyen JWS, Wang S]. Chronic pain as a
symptom or a disease: the IASP Classification of Chronic Pain for the
International Classification of Diseases (ICD-11). Pain. 2019;160(1):19-27.
https://doi.org/10.1097/j.pain.0000000000001384. PMid:30586067.

Hayden JA, Ellis ], Ogilvie R, Malmivaara A, van Tulder MW. Exercise therapy
for chroniclow back pain. Cochrane Database Syst Rev. 2021;9(9):CD009790.
PMid:34580864.

Rezai V, Mahdavi-Nejad R, Zolaktaf V. Comparing the effects of different
types of aquatic walking on endurance and electrical activities of spine
extensor muscles in men with nonspecific chronic back pain. Int ] Prev Med.
2020;11(1):168. https://doi.org/10.4103/ijpvm.IJPVM_403_19. PMid:33312477.

Paudel K, Shrestha M, Simkhada P, Poudel P, Sharma M. Sleep quality and its
correlates among undergraduate medical students in Nepal: a cross-sectional
study. PLOS Glob Public Health. 2022;2(2):0000012. https://doi.org/10.1371/
journal.pgph.0000012. PMid:36962248.

Watson NE Badr MS, Belenky G, Bliwise DL, Buxton OM, Buysse D, Dinges
DEF, Gangwisch J, Grandner MA, Kushida C, Malhotra RK, Martin JL, Patel
SR, Quan SE, Tasali E. Recommended amount of sleep for a healthy adult: a
joint consensus statement of the American Academy of Sleep Medicine and
Sleep Research Society. Sleep. 2015;38(6):843-4. PMid:26039963.

XieY, Liu S, Chen XJ, Yu HH, Yang Y, Wang W. Effects of exercise on sleep quality
and insomnia in adults: a systematic review and meta-analysis of randomized
controlled trials. Front Psychiatry. 2021;12:664499. https://doi.org/10.3389/
fpsyt.2021.664499. PMid:34163383.

Lucena NEF, Livramento AR. Physiotherapeutic action through hydrotherapy
for low pain in pregnant woman. Braz ] Implantol Health Sci. 2023;5:2256-
68. https://doi.org/10.36557/2674-8169.2023v5n5p2256-2268.

Changming X, Zhiwei F, Juanw S, Baowu X-Q. Differences and correlations
of anxiety, sleep quality, and pressure-pain threshold between patients
with chronic low back pain and asymptomatic people. Pain Res Manag.
2022;7:8648584. PMid:35619991.

Denzin NK, Lincoln YS, editors. The SAGE handbook of qualitative research.
5th ed. Los Angeles: SAGE; 2018.

Creswell JW. Investigagdo qualitativa e projeto de pesquisa: escolhendo entre
cinco abordagens. Porto Alegre: Penso Editora; 2014.

Patias ND, Von Hohendorff J. Critérios de qualidade para artigos de
pesquisa qualitativa. Psicol Estud. 2019;24:e43536. https://doi.org/10.4025/
psicolestud.v24i0.43536.

Yin RK. Estudo de caso: planejamento e métodos. Porto Alegre: Bookman
Editora; 2015.

Matsudo S, Aradjo T, Matsudo V, Andrade D, Andrade E, Oliveira LC,
Braggion G. Questionario Internacional de Atividade Fisica (Ipaq): estudo
de validade e reprodutibilidade no Brasil. Rev Bras Ativ Fis Saude. 2012;6(2):
5-18. http://doi.org/10.12820/rbafs.v.6n2p5-18.

Gift AG. Visual analogue scales: measurement of subjective phenomena.
Nurs Res. 1989;38(5):286-8. https://doi.org/10.1097/00006199-198909000-
00006. PMid:2678015.

BrJP. 2026, v.9:€202676 e Costa FA, Cardoso JD, Schuck MP, Ramos V, Nascimento IB

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

Minayo MCS, Costa AP. Fundamentos tedricos das técnicas de investigagao
qualitativa. Rev Lusof Educ. 2018;(40):11-25.

Dundar U, Solak O, Yigit I, Evcik D, Kavuncu V. Clinical effectiveness of
aquatic exercise to treat chronic low back pain: a randomized controlled trial.
Spine. 2009;34(14):1436-40. https://doi.org/10.1097/BRS.0b013e3181a79618.
PMid:19525833.

Young HA, Cousins A, Johnston S, Fletcher JM, Benton D. Autonomic
adaptations mediate the effect of hydration on brain functioning and mood:
evidence from two randomized controlled trials. Sci Rep. 2019;9(1):16412.
https://doi.org/10.1038/s41598-019-52775-5. PMid:31712590.

Salas Salvad¢ J, Maraver Eizaguirre E, Rodriguez-Marias L, Saenz de Pipadn
M, Vitoria Minana I, Moreno Aznar L. Importancia del consumo de agua en
la salud y la prevencion de la enfermedad: situacion actual [The importance
of water consumption in health and disease prevention: the current situation].
Nutr Hosp. 2020;37(5):1072-86. PMid:32960634.

Pooriput W, Allard JVDB, Nipaporn A, Prawit J. Effects of an active break
and postural shift intervention on preventing neck and lowback pain among
high-risk office workers: a 3-arm cluster-randomized controlled trial. Scand J
Work Environ Health. 2021;47(4):306-17. https://doi.org/10.5271/sjweh.3949.
PMid:33906239.

Bardin L. Anédlise de conteudo. Lisboa: Edi¢des 70; 2016.

Murad MH, Asi N, Alsawas M, Alahdab F. New evidence pyramid. Evid
Based Med. 2016;21(4):125-7. https://doi.org/10.1136/ebmed-2016-110401.
PMid:27339128.

Peng M, Wang R, Wang Y, Chen CC, Wang ], Liu XC, Song G, Guo JB, Chen
PJ, Wang XQ. Efficacy of therapeutic aquatic exercise vs physical therapy
modalities for patients with chronic low back pain: a randomized clinical
trial. JAMA Netw Open. 2022;5(1):€2142069. https://doi.org/10.1001/
jamanetworkopen.2021.42069. PMid:34994794.

Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson S, Keefe FJ, Mogil
JS, Ringkamp M, Sluka KA, Song X]J, Stevens B, Sullivan MD, Tutelman PR,
Ushida T, Vader K. The revised International Association for the Study of Pain
definition of pain: concepts, challenges, and compromises. Pain. 2020;161(9):
1976-82. https://doi.org/10.1097/j.pain.0000000000001939. PMid:32694387.

Dogge M, Custers R, Gayet S, Hoijtink H, Aarts H. Perception of action-
outcomes is shaped by life-long and contextual expectations. Sci Rep.
2019;9(1):5225. https://doi.org/10.1038/s41598-019-41090-8. PMid:30914745.

Silva IS, Dario AB, Koerich MH. Effects of aquatic therapy in patients with
chronic low back pain. Fisioter Bras. 2012;13:353-8.

De Souza CAL, Viana JE. Beneficios da hidroterapia na redugao da dor e
na melhora da fungao fisica em individuos com lombalgia: uma revisao
de literatura. Rev Ibero-Am Humanid Cienc Educ. 2021;7(10):2173-85.
https://doi.org/10.51891/rease.v7i10.2774.

Siqueira FA, Rebesco BD, Amaral AF, Maganhini CB, Dall Agnol SM, Furmann
M, Mascarenhas LPG. Efeitos de um programa de Fisioterapia Aquatica no
equilibrio e capacidade funcional de idosos. Saude Pesqui. 2017;10(2):331-8.
https://doi.org/10.17765/1983-1870.2017v10n2p331-338.

Lee B,Kim G, Jo Y, Lee B, Shin YI, Hong C. Aquatic exercise at thermoneutral
water temperature enhances antitumor immune responses. Immune Netw.
2019;19(2):e10. https://doi.org/10.4110/in.2019.19.e10. PMid:31089437.
Becker BE. Aquatic therapy: scientific foundations and clinical rehabilitation
applications. PM R. 2009;1(9):859-72. https://doi.org/10.1016/j.pmrj.2009.05.017.
PMid:19769921.

AUTHORS’ CONTRIBUTIONS

Fernanda Aquino Costa: Funding Acquisition, Data Collection, Conceptualization,
Resource Management, Project Management, Research, Methodology, Writing -
Preparation of the Original, Software, Validation, Visualization

Jessica Dias Cardoso: Statistical Analysis, Conceptualization, Research,
Methodology, Writing - Review and Editing, Software, Supervision

Milena Paola Schuck: Data Collection, Conceptualization, Resource
Management, Software, Validation

Valmor Ramos: Conceptualization, Methodology, Writing - Review and Editing,
Software, Supervision, Visualization

Iramar Baptistella do Nascimento: Statistical Analysis, Funding

Acquisition, Resource Management, Project Management,

Methodology, Writing - Preparation of the Original, Writing - Review

and Editing, Software, Supervision, Validation, Visualization

T/


https://doi.org/10.1093/ptj/pzy150
https://pubmed.ncbi.nlm.nih.gov/30690522
https://pubmed.ncbi.nlm.nih.gov/30690522
https://pubmed.ncbi.nlm.nih.gov/29417831
https://doi.org/10.1007/s11845-020-02447-5
https://pubmed.ncbi.nlm.nih.gov/33409843
https://doi.org/10.1097/j.pain.0000000000001939
https://pubmed.ncbi.nlm.nih.gov/32694387
https://doi.org/10.1097/j.pain.0000000000001384
https://pubmed.ncbi.nlm.nih.gov/30586067
https://pubmed.ncbi.nlm.nih.gov/34580864
https://pubmed.ncbi.nlm.nih.gov/34580864
https://doi.org/10.4103/ijpvm.IJPVM_403_19
https://pubmed.ncbi.nlm.nih.gov/33312477
https://doi.org/10.1371/journal.pgph.0000012
https://doi.org/10.1371/journal.pgph.0000012
https://pubmed.ncbi.nlm.nih.gov/36962248
https://pubmed.ncbi.nlm.nih.gov/26039963
https://doi.org/10.3389/fpsyt.2021.664499
https://doi.org/10.3389/fpsyt.2021.664499
https://pubmed.ncbi.nlm.nih.gov/34163383
https://doi.org/10.36557/2674-8169.2023v5n5p2256-2268
https://pubmed.ncbi.nlm.nih.gov/35619991
https://doi.org/10.4025/psicolestud.v24i0.43536
https://doi.org/10.4025/psicolestud.v24i0.43536
http://doi.org/10.12820/rbafs.v.6n2p5-18
https://doi.org/10.1097/00006199-198909000-00006
https://doi.org/10.1097/00006199-198909000-00006
https://pubmed.ncbi.nlm.nih.gov/2678015
https://doi.org/10.1097/BRS.0b013e3181a79618
https://pubmed.ncbi.nlm.nih.gov/19525833
https://pubmed.ncbi.nlm.nih.gov/19525833
https://doi.org/10.1038/s41598-019-52775-5
https://pubmed.ncbi.nlm.nih.gov/31712590
https://pubmed.ncbi.nlm.nih.gov/32960634
https://doi.org/10.5271/sjweh.3949
https://pubmed.ncbi.nlm.nih.gov/33906239
https://pubmed.ncbi.nlm.nih.gov/33906239
https://doi.org/10.1136/ebmed-2016-110401
https://pubmed.ncbi.nlm.nih.gov/27339128
https://pubmed.ncbi.nlm.nih.gov/27339128
https://doi.org/10.1001/jamanetworkopen.2021.42069
https://doi.org/10.1001/jamanetworkopen.2021.42069
https://pubmed.ncbi.nlm.nih.gov/34994794
https://doi.org/10.1097/j.pain.0000000000001939
https://pubmed.ncbi.nlm.nih.gov/32694387
https://doi.org/10.1038/s41598-019-41090-8
https://pubmed.ncbi.nlm.nih.gov/30914745
https://doi.org/10.51891/rease.v7i10.2774
https://doi.org/10.17765/1983-1870.2017v10n2p331-338
https://doi.org/10.4110/in.2019.19.e10
https://pubmed.ncbi.nlm.nih.gov/31089437
https://doi.org/10.1016/j.pmrj.2009.05.017
https://pubmed.ncbi.nlm.nih.gov/19769921
https://pubmed.ncbi.nlm.nih.gov/19769921

