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Pratica motoria in acqua, al di fuori delle 
discipline acquatiche tradizionali e codificate, che 

propone tipologie diverse di attività con l’ 
obbiettivo di migliorare le capacità fisiologiche e 

l’ efficienza fisica dei soggetti partecipanti 
attraverso gli effetti del movimento sfruttando le 

proprietà e le caratteristiche dell’ ambiente 
acquatico

• atletico-sportivo (allenamento in acqua)
• ludico-ricreativo (fitness)
• preventivo-riabilitativo (attività per categorie specifiche)
• altro ( attività varie)

Proposta di classificazione delle attività in 
funzione dello scopo

atletico-sportivo (training acquatico)
• Aquatraining
• Aquawalking
• Aquarunning
• Aquabuilding
• Aquasculpt
• Fartleck acquatico
• Aquathletic
• Hydrobike
• Hydrospinning
• Aquapower
• Circuit training acquatico
• Aquaboxing

ludico-ricreativo (fitness acquatico)
• Aquafitness
• Aquagym
• Aquaerobica
• Aquastep
• Aquafunk
• AquaGAG
• Aquaflap
• Aquamix
• Aquadinamic
• Aquafin
• Aquatreding
• Aquaswim

preventivo-riabilitativo (attività per 
categorie specifiche)

• Rieducazione funzionale in acqua
• Aquagym per terza età
• Attività in acqua pre-parto
• Attività in acqua post-parto
• Rieducazione posturale in acqua
• Aquantalgica

Wellness acquatico

• Aqua relax
• Aquastretching
• Watsu
• AquaChi
• Woga
• Aquahealing
• Aii chi
• Scubagym
• Apneastatica
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Comparison of Ai Chi and 
Impairment-Based Aquatic Therapy 
for Older Adults With Balance 
Problems: AClinical Study.Covill
LG, et al. J Geriatr Phys Ther 2017 -
Clinical Trial. PMID 27490823
Ai Chi is a water-based exercise
program. It incorporates slow 
movements of progressive difficulty
utilizing the upper and lower
extremities and trunk coordinated
with deep breathing. ...The purpose
of this study was to determine
whether Ai Chi provides better
results than conventional impairment-
based aquatic therapy (IBAT) for 
older adults with balance deficits. ...

[Watsu: a modern method in 
physiotherapy, body 
regeneration, and 
sports].Weber-Nowakowska K, 
et al. Ann Acad Med Stetin
2013. PMID 24734342 Polish.
Watsu helps the therapist
eliminate symptoms from the 
locomotor system and reach the 
psychic sphere at the same
time....

Clinical ai-chi:	623	results
Watsu:	8	results

Systematic Guideline Search and Appraisal, as Well as 
Extraction of Relevant Recommendations, for a DMP "Chronic 
Back Pain"Institute for Quality and Efficiency in Health Care . 
Institute for Quality and Efficiency in Health Care (IQWiG) 
2015 - Review. PMID 29144690 Free Books and Documents.
For non-drug measures, recommendations were identified on 
massages and manual therapy, exercise and physiotherapy, as
well as aqua gymnastics and yoga. ...The recommendations on 
drug therapy referred to oral analgesics such as flupirtine
(negative recommendation), nonsteroidal anti-inflammatory
drugs (NSAIDs), opioid analgesics, muscle relaxants, 
antidepressants and other psychotropic drugs (negative 
recommendation), the additional administration of proton pump
inhibitors, as well as intravenous or intramuscular
administration of pain medication (negative recommendation). 
...



02/12/19

5

DISABILITY AND REHABILITATION
2015; EARLY ONLINE: 1–9
http://dx.doi.org/10.3109/09638288.2015.1075608

RESEARCH PAPER

A comparison of water-based and land-based core stability exercises in
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ABSTRACT
Purpose: To determine and compare the effects of core stability exercise programs performed in
two different environments in lumbar disc herniation (LDH) patients. Method: Thirty-one patients
who were diagnosed with LDH and were experiencing pain or functional disability for at least
3 months were randomly divided into two groups as land-based exercises or water specific therapy.
Also, 15 age–sex-matched healthy individuals were recruited as healthy controls. Both groups
underwent an 8-week (3 times/week) core stabilization exercise program. Primary outcomes were
pain, trunk muscle static endurance and perceived disability level. The secondary outcome was
health-related quality of life. Results: Level of static endurance of trunk muscles was found to be
lower in the patients compared to the controls at baseline (p50.05). Both treatment groups
showed significant improvements in all outcomes (p50.05) after 8-week intervention. When two
treatment groups were compared, no differences were found in the amount of change after the
intervention (p40.05). After the treatment, static endurance of trunk muscles of the LDH patients
became similar to controls (p40.05). Conclusion: According to these results, core stabilization
exercise training performed on land or in water both could be beneficial in LDH patients and there
is no difference between the environments.

! IMPLICATIONS FOR REHABILITATION

! An 8-week core stabilization program performed in water or on land decrease pain level and
improve functional status in LDH patients.

! Both programs seem beneficial to increase health-related quality of life and static endurance of
trunk muscles.

! Core stability exercises could be performed in water as well, no differences were found between
methods due to environment.
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Introduction

Disc herniations are general manifestations of disc

degeneration and disc aging [1]. The most common

symptom of lumbar disc herniation (LDH) is low back

and radiating leg pain [2]. Low back pain (LBP) is a

leading cause of disability and one of the most common

problems of referral to physiotherapy [3].
It has been shown that the deep core muscles present

a loss of strength in chronic LBP patients [4,5]. Even

though exercise is recommended as the first choice to

cope with pain and loss of strength in the recent

European guidelines for the management of LBP, there

is no consensus about the type of exercises [6].

Core stability (CS) exercises are one of the exercise

types, which can be chosen for LBP symptoms. They

have a theoretical basis and are widely used by

physiotherapists. Akuthota et al. declared that the

studies about using CS exercises in LBP are few, with

some showing conflicting results and that future

studies are needed to elucidate precise core strengthen-

ing programs and their effects on treatment and

prevention of LBP, in comparison with other exercise

programs [7].
Aquatic physical therapy exercises are also used in the

treatment of LBP. Sufficient evidence suggests that

therapeutic aquatic exercise is potentially beneficial

to reduce pain in patients with LBP according to

Address for correspondence: Deniz Bayraktar, PT, MSc, Department of Physiotherapy and Rehabilitation, Faculty of Health Sciences, Izmir Katip Celebi
University, Cigli Ana Yerleskesi, 35620 Izmir, Turkey. Tel: +90 (232)3293535. Fax: +90 (232)3293999. ptdenislav@yahoo.com
! 2015 Taylor & Francis
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24 and higher scores indicate higher disability. Turkish

version of RMDQ was validated [20]. MCID for RMDQ was

determined as 5 points (out of 24) or 30% from the

baseline score [10].
Health-related quality of life: Health-related quality

of life was measured by the Nottingham Health

Profile (NHP). The range differs between 0 and 600

and having lower scores in the NHP is related with a

high-quality of life [17]. The NHP is not designed for
any special patient category, but was used in studies

of LBP before [15]. Turkish version of NHP was

validated in Turkish language in patients with osteo-

arthritis [21].

Interventions

At baseline all participants attended one session of back
school that included the topics about the anatomy of

the back, nature of LBP, risk factors for LBP, treatment

options for LBP, lifestyle adaptations, exercise therapy,

core stabilization and the question if ‘‘it is possible to live

without pain even though I have LDH?’’ [22]. Patients in
both CS exercises groups underwent exercise sessions

three times a week [23] for 8 weeks [24]. All sessions

were lasted for a duration of 60 min. The session consists

of 10 min warming up (walking, stretching and basic

calisthenics), 45 min exercise and 5 min cooling down
(stretching and relaxing). In every exercise session, all

patients were informed about focusing on the isolated

activation of the Musculus transversus abdominus (TrA)

during the ‘‘abdominal drawing-in maneuver’’ [25].

Breathing rhythm was also included. Both interventions

started with 10 repetitions for each exercise and
progressed to 15 repetitions at week 4. Similar exercises

were administered in both groups, but sometimes the

positions had to be changed due to the nature of

the environments. The exercises were performed in

groups in each intervention group. Detailed programs
for both interventions can be acquired from the corres-

ponding author.
Land-based group: The land-based group received CS

exercises in various positions like bridging, trunk-curl,

quadrupedal, side lying, sitting on a ball and standing.

Patients were asked in all positions to keep their lumbar

spine stable in neutral throughout a range of leg/arm

positions and movements. Exercise progression was
achieved by changing positions (i.e. adding a ball under

the feet while bridging), adding elastic resistance to the

extremity movements and increasing resistance.

Progression occurred in every 2 weeks. All exercises

were supervised by a physiotherapist.
Water specific therapy: WST is a method that follows

the Halliwick
!

Aquatic Therapy principles and focuses

on CS [26]. The WST group performed exercises with the

principles of core stabilization [26]. The exercises took

place in a public swimming pool that was 1.20 m deep,

with a water temperature was of 28 !C [27]. WST

exercises were categorized as ‘‘the feet on the floor’’

(Figure 1) and ‘‘the feet off the floor’’ (Figure 2). In ‘‘the

feet on the floor’’ exercises, patient’s feet always

touched the floor of the pool, which helped to stabilize

themselves easier. In ‘‘the feet off the floor’’ exercises,

patients sat on a pool noodle or had a kickboard under

each hand. These exercises are more dynamic and more

efforts that are needed to stabilize the trunk during a

range of leg/arm positions and movements. Progression

of the exercises was achieved by changing base of

support (i.e. sitting in a swimming board despite of a

noodle), adding more resistance to the extremity move-

ments (i.e. holding a kickboard in the hand during an

upper extremity movement). Progression was intro-

duced every 2 weeks. All exercises were supervised by

a Halliwick certified physiotherapist.
Control group: Fifteen healthy subjects who matched

with the patients according to age–sex were included in

the control group. Only the static endurance tests were

measured in the healthy controls in order to gain

normative values. Other tests could not be assessed due

to absence of the LDH-related symptoms.

Figure 1. An example for ‘‘feet on the floor’’ exercise.

CORE STABILITY EXERCISES IN WATER 3
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Statistical analysis

Statistical analysis was conducted with Statistical

Package for Social Sciences Version 15.0 (SPSS Inc.,

Chicago, IL, ABD). All continuous variables were eval-

uated for normality using the Shapiro–Wilk test. Medians

and interquartile ranges (25th–75th percentile) were

used for descriptive analyses of quantitative variables

due to the skewness of most variables. Therefore, non-

parametric tests were deemed more adequate for

statistical analysis. Comparisons were performed using

the Mann–Whitney U test or Wilcoxon signed-rank test.

The Kruskal–Wallis test was used to examine static

endurance differences between the three groups.

Statistical significance was set at p50.05. The Wilcoxon

test was conducted to assess score differences in groups

between before and after intervention.

Results

Thirty-one LDH patients and 15 healthy controls were

assessed prior to the study. Six patients from LBE group

and two patients from WST group left the study during

the intervention with various reasons (Figure 3). The

drop-out rate was 6/17 (35%) for land group and 2/14

(14%) for water group. Therefore, the study was

completed with 23 LDH patients (age: 47.78 ± 13.20

years) and 15 healthy subjects (age: 46.67 ± 13.69 years).

All physical characteristics were similar in the groups

at the baseline (Table 1). The parameters which related

to LDH were found equal in both treatment groups at

baseline (Table 1). Functional level of patients was

affected moderately (LBE: 24%; WST: 20%) in both
groups at baseline. Static endurance of the trunk

muscles was significantly lower in LDH patients (Table 1).
After the treatment significant changes were

observed in all parameters according to baseline scores
in both treatment groups (p50.05). Functional status

increased from moderately affected (LBE: 24%; WST:

20%) to mildly affected (LBE: 16%; WST: 8%) after the

intervention.
No difference was detected in the amount of the

change between both treatment groups (Table 2). After

the 8-week intervention, static endurance of trunk

muscles became similar that of healthy controls and
there were no significant differences between exercise

groups in terms of pain level, functional status and

health-related quality of life (Table 3). The number and

percent of the patients who met the MCID for pain and

functional status after 8-week treatment are given in
Table 4.

Discussion

This pilot study investigated the effects of two different

core stabilization trainings applied in different environ-

ments in LDH patients. It was found that static endur-

ance of the trunk muscles of LDH patients was weaker

than age–sex-matched controls. Eight-week core stabil-
ization training was found a beneficial approach to

resolve this difference as well as decreasing the pain

level and improving functional status and health-related

quality of life. No significant differences have been

detected in the amount of change between the
interventions.

The pain level of the patients was decreased in both

groups of core stabilization exercises which performed
either on land or in water. Pain levels were decreased

after 8-week intervention 23 and 8.50 mm in rest, 30 and

23 mm in activity for the land and water CS exercise

groups, respectively. Similarly to our results, CS exercise

approaches were found beneficial to decrease the pain

level in previous studies. O’Sullivan et al. reported
decrease in pain level after 10-week core stabilization

exercises in LBP patients and mentioned that the gains

could be preserved until 30 months [28]. Lee et al.

compared the effects of CS exercises (4-week CS

training) with control group (advice of not changing
the regular regime) in 32 LBP patients. They concluded

that pain levels decreased in both groups, but no

changes were detected between groups [29]. In a recent

Figure 2. An example for ‘‘feet off the floor’’ exercise.
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Conclusioni

• Le	attività	di	wellness	acquatico	costituiscono	una	categoria	di	attività	
che	hanno	diversi	obiettivi	come	il	rilassamento,	l’allungamento	delle	
strutture	corporee,	la	consapevolezza	del	nostro	corpo,	la	ricerca	
dell’equilibrio,	il	controllo	del	respiro,	etc.

• In	alcuni	casi	queste	attività	possono	essere	inserite	in	protocolli	più	
complessivi	di	attività	e	di	esercizio	acquatico	(es.	per	sportivi)

• In	casi	specifici	e	all’interno	di	una	gestione	multidisciplinare	di	alcune	
patologie,	alcune	di	queste	discipline	possono	essere	utilizzati	a	scopo	
preventivo,	riabilitativo	e	terapeutico	(es.	prevenzione	delle	cadute,	
gestione	di	patologie	neurologiche	croniche,	etc.)


