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Abstract

Introduction. Low back pain is the most common musculoskeletal disorder. Hydrotherapy may assist a variety of pathological
conditions, including low back pain. The purpose of the study is to examine the effectiveness of hydrotherapy in chronic low
back pain.

Methods. A comprehensive search of PubMed, MEDLINE, Elsevier, and Google Scholar was conducted for randomized controlled
trials published in the period of 2009-2019 that investigated therapeutic aquatic exercise for low back pain. Particularly, the
examined variables were (a) pain, (b) disability, (c) quality of life, (d) functional ability and physical condition, (e) psychological state,
(f) body composition, (h) vertebral height and nerve compression symptoms, and (i) kinesiophobia. PEDro scale, which measures
the methodological quality of randomized studies, was used.

Results. Overall, 13 studies were included and the results showed a relief of pain and disability and an improvement of quality
of life and psychological state after hydrotherapy. In accordance with the PEDro scale, the average methodological quality of
the studies was 5.08/10.

Conclusions. Hydrotherapy may have a positive effect in patients with chronic low back pain. Further high-quality studies on

a larger scale are required to confirm these results.
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Introduction

Over the course of life, 80% of people experience low back
pain (LBP) [1] and 26% of American adults report pain on at
least 1 day every 3 months [2]. It is estimated that 70-85%
of the working population have had an episode of LBP that
restricted their physical activity and affected work perfor-
mance and quality of life [3-5], with many reports of long pe-
riods of absence from work [6, 7]. Also, health professionals
like physicians and nurses are burdened with LBP because
they do not apply principles of ergonomics [8]. In addition,
people with LBP present discoordination in the function of
different body parts, in sit-to-stand and stand-to-sit move-
ment patterns [9]. Women aged 60-64 years with lower edu-
cation and financial situation below the average have more
functional restrictions due to their LBP [10]. In most men
leading sedentary lifestyle with excess body weight and
low physical activity, a strong relation is observed of these
factors with the occurrence of spinal back pain [11].

Hydrotherapy is a method of rehabilitation with a particular
research interest regarding its usefulness in the treatment
of chronic LBP. The unique properties of water reduce joint
stress, as well as the axial loading of the spine [12]. Also,
the continuous movements of limbs against water resistance
lead to muscle strengthening [13] and cardiovascular bene-
fits [14], especially in subjects with low levels of physical fit-
ness [15]. The buoyancy allows for a greater range of motion
by supporting body weight and, at the same time, changing
the depth helps to develop resistance [16]. The aquatic envi-
ronment allows the participant to perform movements that are
usually difficult orimpossible on land and it has been shown

that the desired exercise intensity can be achieved by regu-
lating the speed of motion in water [17].

Pain intensity, disability, and quality of life were variables
examined in LBP patients with the use of different scales, such
as visual analogue scale, the Oswestry Disability Question-
naire, the Roland Morris Disability Questionnaire, or Short
Form-36/12 [18-22]. Also, the functional and psychological
state of LBP patients were investigated with a number of
assessment tools [18, 23-25].

The aim of the present systematic review was to examine
the effect of hydrotherapy on (a) pain, (b) disability, (c) quality
of life, (d) functional ability and physical condition, (e) psy-
chological state, (f) body composition, (h) vertebral height
and nerve compression symptoms, and (i) kinesiophobia in
participants with LBP. The study has an important clinical
relevance since hydrotherapy may reduce LBP and the dis-
ability and enhance the patients’ psychological state and
quality of life. As a result, health professionals may use hydro-
therapy to help their patients holistically. Also, hydrotherapy
may promote rehabilitation through reducing muscle spasm
and pain and improving functional ability and quality of life.

In their systematic reviews, Waller et al. [26], Olson et al.
[27], and Shi et al. [28] examined the efficacy of therapeutic
aquatic exercise in the treatment of LBP. Waller et al. [26]
identified 7 relevant studies, published between 1990 and
2007, assessing pain, disability, and the number of days of sick
leave. Olson et al. [27] included only 3 randomized con-
trolled trials, published in 2004, 2004, and 2009, evaluating
pain, disability, and quality of life by using the PEDro scale as
a methodological assessment tool. Shi et al. [28] analysed
8 relevant randomized controlled trials, published between
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1997 and 2014, examining pain and quality of life in partici-
pants with LBP. Waller et al. [26] and Shi et al. [28] did not
use the PEDro scale for the methodological quality assess-
ment of the randomized controlled trials.

The advantages of the present study in comparison with
the 3 aforementioned systematic reviews are: (a) the inclu-
sion of more recently published studies [18, 19, 29, 30]; (b)
the use of the PEDro scale, which is a valid and reliable
scale for assessing the methodological quality of random-
ized controlled trials worldwide; and (c) the assessment of
more examined variables, such as psychological state, body
composition, vertebral height, nerve compression symptoms,
and kinesiophobia. The present study is a part of a bachelor
degree thesis of the Department of Physiotherapy.

Subjects and methods
Search strategy

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) directions were followed and
randomized controlled trials published in the period of 2009—
2019 were chosen from 4 different databases: PubMed,
MEDLINE, Elsevier, and Google Scholar. The following key
words and their combinations were applied: ‘hydrotherapy,’
‘low back pain,’ ‘disability,” ‘aquatic exercise,” ‘quality of life,’
‘functional ability,” ‘physical condition,’ ‘psychological state,’
‘body composition,” ‘nerve compression symptoms,’ and
‘kinesiophobia’. Furthermore, the lists of references of the se-

n=120
after database searching

Excluded after title screening (n = 24)

n=96
articles were included
for abstract review

lected articles were also examined for supplementary article
investigation.

Study selection
Inclusion criteria

Studies were considered for inclusion if they met the fol-
lowing criteria: (a) adult population, (b) chronic LBP, (c) hydro-
therapy as an intervention, (d) date of publication: 2009—
2019, (e) existence of the full text of the published study in
English and in electronic form, and (f) only randomized con-
trolled trials.

Exclusion criteria

Studies were considered for exclusion if they met the fol-
lowing criteria: (a) other medical condition than chronic LBP;
(b) intervention other than hydrotherapy (e.g., alternative
treatments, balneotherapy, spa therapy, spa stay); (c) date
of publication before 2009; and (d) existence of the full text
of the published study in a language other than English.

Examined variables

The variables examined in the study were the following:
(a) pain, (b) disability, (c) quality of life, (d) functional ability and
physical condition, (e) psychological state, (f) body composi-
tion, (h) vertebral height and nerve compression symptoms,
and (i) kinesiophobia.

Search of literature

The initial literature search showed 120 articles. After title
screening, 24 were excluded and 96 papers remained for
abstract review. A total of 73 articles were excluded for a variety
of reasons and 23 were included for full text review (Figure 1);
13 studies met all the inclusion criteria and were finally eval-
uated with the PEDro scale.

Excluded (n = 73)

— Before 2009 (from 1990) (n = 18)

(n=2)

— No randomized controlled trials (n = 33)

— Another musculoskeletal problem (n = 12)

— No hydrotherapy as intervention program (n = 5)

— The age of the individuals less than 18 years (n = 3)

— Articles published in a language different than English

n=23
articles were included
for full text review

Excluded (n = 10)

had an additional intervention (n = 6)

— The sample consisted of female individuals only (n = 4)
— The experimental group, besides hydrotherapy,

n=13
articles met the inclusion

criteria Figure 1. Study flow diagram
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Quality assessment

The PEDro scale was used to assess the methodologi-
cal quality of the included studies [31]. It is a 10-point scale
which addresses external and internal validity and has
been found to be valid and reliable. Studies are evaluated as
low quality if they score 0-3, moderate quality if they score
4-6, and high quality if the score is 7-10 [32, 33].

Ethical approval
The conducted research is not related to either human or
animal use.

Results
Sample

The study sample consisted of adults suffering from LBP
(including elderly, pregnant participants, various professional

groups).
Methodological quality of trials

In accordance with the selection and rejection criteria, 13
studies were finally accepted for the present study (Figure 1).
The PEDro scale was used to assess the quality of the trial
methodology. The average methodological quality of the
studies was 5.08/10. In particular, there were 11 studies of
moderate methodological quality [18-20, 22, 24, 25, 29,
34-37] and 2 studies of high methodological quality [21, 30]
(Table 1).

Intervention

The type of hydrotherapy program was therapeutic ex-
ercise in water, which included warm-up exercises, aerobic
exercises, and rehabilitation exercises. The duration of the
program differed from study to study and ranged from 2 weeks
to 12 months. The exercise was applied 2-3 times a week,
for 15-60 min per session. The intensity of the exercise was
not reported in the analysed studies (Table 2). The aquatic

therapy program usually involved warm-up, 15-20 min of
resistance exercise for lower body muscles, 20-25 min of
aerobic exercise incorporating large muscle mass, and 10 min
of cool-down lower body static stretching exercises [24, 25,
30]. Constantino and Romiti [22] and Han et al. [36] applied
a hydrotherapy program which included walking exercises,
bilateral stretching, and selective muscle strengthening exer-
cises. The aerobic regimen by Irandoust and Taheri [29] con-
sisted of exercises such as water walking, jogging, walking
and jogging in lifts, supported squats, outer/inner thigh
scissors, and forward and backward leg glide. Each move-
ment during resistance training was conducted with spe-
cialized equipment to increase water resistance. Bello et al.
[34] reported that their aquatic program involved warm up,
stretching and strengthening of the major lower back mus-
cles and abdominal muscles, spinal stabilization, as well as
lateral rotation techniques for the trunk and a cool-down
phase. The sessions were held twice weekly (45-60 min each)
for 6 weeks. Two repetitions of each static stretching were
performed per muscle group, with each lasting 20 s.

Discussion

The effectiveness of various forms of hydrotherapy in
the management of chronic LBP has been established in
recent years through a number of randomized controlled
trials. Overall, 13 studies were examined in the present
systematic review with the PEDro scale and revealed that
hydrotherapy had a moderate positive effect on LBP. Simi-
larly, Shi et al. [28] in their meta-analysis reported a relief of
pain and an improvement in physical function after aquatic
exercise, but no significant effectiveness with regard to
general mental health in the aquatic group. On the other
hand, Waller et al. [26] observed in their systematic review
that therapeutic aquatic exercise had no better beneficial
effects than other interventions, and the methodological
quality of all included studies was considered low. In addi-
tion, Olson et al. [27] concluded in their review that aquatic
exercise did not always prove more effective when com-
pared with other forms of conservative treatment.

Table 1. PEDro scale scoring of the analysed studies

Criteria of the PEDro scale
No. Studies Total score
1 2 4 5 6 7 8 9 10
1 Abadi et al. [18] 1 0 0 0 0 1 0 1 1 5/10
2 Baena-Beato et al. [24] 0 0 0 0 1 0 0 1 1 4/10
3 Baena-Beato et al. [25] 0 0 0 0 1 0 0 1 1 4/10
4 Bello et al. [34] 0 0 0 1 0 0 0 1 1 4/10
5 Constantino and Romiti [22] 1 0 0 0 0 1 1 1 1 6/10
6 Cuesta-Vargas et al. [20] 1 0 0 1 0 1 0 1 1 6/10
7 Cuesta-Vargas et al. [21] 1 1 0 0 0 1 1 1 1 7/10
8 Dundar et al. [35] 0 0 0 0 1 1 0 1 1 5/10
9 Han et al. [36] 1 0 0 0 0 1 0 0 1 4/10
10 Irandoust and Taheri [29] 1 0 0 0 0 0 0 1 1 4/10
11 Keane [19] 1 1 0 0 0 0 0 1 1 5/10
12 Pires et al. [30] 1 1 0 0 1 1 1 1 1 8/10
13 Simmerman et al. [37] 0 0 0 0 0 1 0 1 1 4/10
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Table 2. Brief description of the 13 included studies

Sample Duration,
No. Studies (n.umber Intervention fr‘equer?cy, Depgndent S TEUE Results
of withdrawn intensity variables re-assessment
participants) of intervention
1 Abadi 39 A: Aquatic 2 times/week, Disability Before Improvement in LBP disability sections,
et al. [18] A: 19 exercise 60 min/session, the intervention including pain intensity, personal care,
B: 20 B: Usual care 12 weeks program and after | and the ability of sitting, standing, sleeping,
the intervention and employment/home-making.
program period No significant difference in lifting, walking,
of 12 weeks social life, or traveling abilities
2 | Baena-Beato 78 (4) A: Exercise A: 55-60 min, Pain, disability, Before and after | Pain and disability reduction, improvement
et al. [24] A: 24 (3) in a pool — 2 times/week, quality of life, the therapeutic in quality of life and fitness related
B: 24 (6) 2 days/week 8 weeks body composition, intervention to health. No significant differences
C:26 (11) B: Exercise B: 55-60 min, physical condition (8" week) in body composition
in a pool — 3 times/week,
3 days/week 8 weeks
C: Usual care
3 | Baena-Beato 49 (38) A: Aquatic 40 sessions, Pain, disability Before and after Significant improvements in body
et al. [25] A: 24 (3) exercise 5 days/week, quality of life, the therapeutic composition and fitness, pain, disability,
B: 25 (8) B: Usual care 2 months body composition, intervention and the standardized physical component
health-related (pre- and post- of quality-of-life domains. No significant
fitness intervention changes in the mental component. In the
assessments) control group, no significant change in any
variable
4 Bello et al. 16 (4) A: Exercise 2 times/week Pain, spinal Before and after Improvement in the variables of pain,
[34] A:8(2) in a pool (45-60 min each), flexibility the therapeutic spinal flexibility (flexion, extension)
B: 8 (2) B: Land-based 6 weeks (flexion, extension) intervention
exercises (6" week)
5 Constantino 64 (10) A: Back School 60 min, Disability, Before and after No significant differences between
and Romiti A: 27 (5) program 2 times/week, quality of life treatment the 2 programs
[22] B: 27 (5) B: Hydrotherapy 12 weeks (12 weeks)
program and 3 months
after treatment
6 |Cuesta-Vargas 49 (3) A: MMP 60 min MMP + Pain, disability, Before and after Similar significant improvements in both
et al. [20] A: 25 (2) B: MMP + DWR 20 min DWR, health status, each intervention intervention groups. No significant
B: 24 (1) 3 times/week, muscle strength differences between groups
15 weeks and endurance,
lumbar range
of motion
7 |Cuesta-Vargas 58 A: DWR + +30 min DWR, Pain, disability, Before and after Improvement in the variables of pain,
et al. [21] A: 29 standard GP 3 times/week, mental health, the therapeutic physical and mental health, disability
B: 29 B: GP 15 weeks physical health intervention, in the DWR group
at 4-6-12 months
of follow-up
8 | Dundar et al. 69 (4) A: Aquatic A: 60 min, Disability, spinal Before treatment Better statistically significant
[35] A: 32 exercise 5 times/week, mobility, pain, (week 0) and improvements in disability and physical
B: 33 B: Land-based 4 weeks quality of life after treatment  [function in the aquatic exercise group than in
exercise B: 60-min program, (week 4 and the control group
(home-based 4 weeks, each exer- week 12)
exercise) cise once/day with
15-20 repetitions
alone
9 | Han et al. [36] 27 (8) A: Aquatic 50 min, Pain, muscle Before and after Significantly reduced pain,
A9 exercise group 5 times/week, strength the therapeutic improvement in muscle strength
B: 10 B: Control group 10 weeks intervention in the aquatic group
(10" week)
10 Irandoust 32 A: Aquatic 60 min, BMI, PBF, WHR, Before and after Significant improvement in all variables
and Taheri 116 training group 3 times/week, pain, muscle mass | the therapeutic and muscle mass of the trunk
[29] 16 B: Control group 12 weeks of the trunk intervention in the aquatic group
(12t week)
11 Keane [19] 42 (13) A: AquaStretch 30 min, Pain, Before and after Significantly better reduction in pain
A: 10 B: Land-based 2 times/week, kinesiophobia the therapeutic in the AquasStretch group. A combination
B: 10 stretching 12 weeks intervention of AquaStretch and land-based stretching
C:9 (supervised) (12" week) would provide a more cost-effective
C: Control group treatment programme
12 |Pires et al. [30] 86 (34) A: Aquatic A: 12 sessions, Pain, disability, Before and after Significant decrease in pain intensity
A: 30 exercise and pain 6 weeks kinesiophobia the therapeutic in the education group at 3 months
B: 32 neurophysiology of 2 sessions intervention of follow-up. No significant differences
education of pain neurophysio- (6" week) and in functional disability or kinesiophobia
B: Aquatic logy education at 3 months between the 2 groups at any time
exercise alone B: 12 sessions/ of follow-up
6 weeks
13 | Simmerman 98 (38) A: Land-based A: 15 min of Spinal height Before and after Decreases in pain significantly greater
et al. [37] A: 30 supine flexion land-based supine | of vertebrae, pain, | each therapeutic and centralization of symptoms after
B: 30 B: Aquatic flexion position nerve root intervention aquatic vertical suspension. A significant

vertical traction

B: 15 min of aquatic
vertical traction

compression

correlation between height change and pain
reduction for the aquatic intervention only

BMI — body mass index, DWR — deep-water running, GP — general practice, LBP — low back pain, MMP — multimodal program,
PBF — percentage of body fat, WHR — waist-hip ratio
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Pain and disability

Irandoust and Taheri [29] investigated the effect of hydro-
therapy in the elderly who suffered from non-specific LBP.
They found that the participants’ body mass index, percent-
age of body fat, waist-hip ratio, trunk muscle mass, and LBP
improved significantly after the intervention. Similarly, Baena-
Beato et al. [25] examined the prognostic factors and dis-
ability change after hydrotherapy. Reduced levels of pain and
disability were observed, and quality of life, body mass index,
and physical fitness were improved. Moreover, Pires et al. [30]
studied hydrotherapy in patients with chronic LBP, com-
paring the effects of a combination of exercise in water and
training on neurophysiology of pain with those of exercise in
water only. They found that providing neurophysiology pain
management was a clinically effective supplement to hydro-
therapy.

The intensity of general pain and disability were the 2 vari-
ables examined by approximately all the studies with the
use of visual analogue scale [19-21, 24, 30, 34], Quebec
Back Pain Disability Scale (QBPDS) [30], Oswestry Disability
Questionnaire [18, 19, 25, 35], Roland Morris Disability Ques-
tionnaire [20-22], and Short Form-12/36 [20-22, 25, 26, 35],
which assesses the quality of life and general health of the
tested subjects. According to the high methodological quality
study by Pires et al. [30], general body pain was reduced by
applying exercise in water. The majority of studies with mod-
erate [24, 25, 34] methodological quality indicate that general
pain and disability were reduced in the experimental group.
In another study of moderate research quality [37], pain re-
lief was an inconsistent finding. Several of the studies with
moderate [19, 20, 24, 25, 34] and high [21, 30] methodologi-
cal quality indicate that disability decreased in the experi-
mental group. However, it is considered necessary to evalu-
ate pain and disability among LBP patients in additional
randomized controlled studies of high methodological quality
to draw more definite conclusions.

Functional/physical condition
and psychological state

Functionality and physical condition of LBP patients were
evaluated through the physiological variables of muscle
strength and strength of upper limbs and torso, neck discom-
fort, and flexibility. These variables were tested in a variety of
tests, such as the handgrip muscle strength test, the curl-up,
the sit-and-reach flexibility test, the Rockport 1-mile gait
test [24, 25], the modified Schober flexion technique, and
modified Schober extension technique [34]. Han et al. [36]
examined the strength of the participants with an isokinetic
dynamometer. Functional ability and physical condition were
found to be improved in the above 4 studies of intermediate
methodological quality, respectively. In a study of moderate
methodological quality [24], an improvement in the quality
of life and fitness in the control group was found. Hydro-
therapy helped to improve physical fitness and body mass
index, as found by Baena-Beato et al. [24, 25] in 2 studies of
moderate methodological quality. Constantino and Romiti [22]
in a study of moderate methodological quality observed that
exercise in water improved the overall health of the tested
back pain patients compared with the control group.

Research on the psychological status of LBP patients is
considered necessary to evaluate their quality of life. Vari-
ables such as depression and anxiety are required to be
controlled by specialized validated measuring instruments,
such as the Beck Depression Inventory and anxiety ques-

tionnaires, although sub-scales of questionnaires such as
SF-36 or SF-12 have been widely used [20, 21].

Body composition and kinesiophobia

Body composition was improved in 2 studies [25, 29] of
moderate methodological quality. According to the results
of 2 studies of moderate and high methodological quality,
the kinesiophobia of the experimental group improved com-
pared with that in the control group [19, 30]. In particular,
Keane [19] suggests hydrotherapy and stretching as a benefi-
cial complementary technique, alongside exercise on land,
in patients with chronic LBP and kinesiophobia.

Vertebral height and nerve compression symptoms

Vertebral height and nerve compression symptoms were
improved in research by Simmerman et al. [37], of moderate
methodological quality. In particular, significantly higher tem-
porary improvements were found in the intensity of pain,
concentration of nervous compression symptoms, and height
of the vertebrae following the intervention of aqueous vertical
suspension. No other study has presented similar results
regarding this variable.

Limitations

This systematic review has some limitations. Firstly, the
very nature of a systematic review inhibits a broad and di-
verse approach to the literature. For example, this systematic
review is limited to randomized controlled trials published,
approximately, within the recent 10 years. It is possible that
the literature published prior to this period may be relevant
to the review question. Similarly, while all attempts were
made to interrogate and access all relevant literature, it is
possible that some publications may have been missed in
the search process. This could have been due to the fact of
searching chosen databases and using specific key words
and terminologies. However, as this review identified enough
randomized controlled trials on the same topic, the body of
evidence to inform the review question is considerable. Sec-
ondly, the inclusion of English-language articles published
in scientific journals is regarded as a limitation, too, as it was
possible not to find other related studies or investigations
which observed negative results and therefore were not pub-
lished. Thirdly, changes in the examined variables were not
recorded or evaluated at the clinical level, but only in terms
of their statistical significance. Statistical significance may
not always reflect the clinical significance of the results [38],
so further research is needed. Finally, the absence of refer-
ence to the exact age of the participants in each and every
study is also considered as a limitation.

Directions for future research and clinical practice

Hydrotherapy for LBP is a research topic which has been
extensively evaluated in literature in recent years. Never-
theless, there are still some aspects requiring further evalu-
ation, as they are of interest from both the clinical and eco-
nomic perspective.

It is proposed to create new prospective controlled ex-
perimental designs with enough variables rated for both clini-
cal and statistical significance. The new studies using valid
logging protocols, based on a specific theoretical back-
ground will contribute to valid, credible, and objective results.
Simultaneous evaluation of psychological and physiological
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factors for the improvement of back pain would help to cre-
ate a model for the recovery of the syndrome. Therefore, it
is necessary to evaluate the exercise programs for a wider
range of physiological and psychological parameters of the
recovery process, with valid and reliable tools, by using ap-
propriate statistical analysis in order to examine differences
between research teams in small sample studies for great-
er reliability of research results.

Future investigations are required to follow a blind mea-
surement process for participants, therapists, and evalua-
tors, applying a large number of participants assigned to
experimental and control groups with valid methodological
procedures. Further research is needed to study the effect
of hydrotherapy in a sample of obese or overweight LBP
patients in order to establish if individualized and specialized
exercise programs in water will be beneficial for these people.
Other investigations should validly record patient compli-
ance in rehabilitation programs. Session assessment or the
time the patient was attending the exercise program divid-
ed by the number of treatment sessions that were sched-
uled to be performed may be a more appropriate measure.
Such a recording would be important because it allows to
calculate the ‘dose’ of the therapeutic intervention that the
patient followed.

Conclusions

According to the present study, hydrotherapy is suggested
for patients suffering from chronic LBP. Balance and coordi-
nation are enhanced by exercise in water and hydrotherapy
can be used at an early stage of the rehabilitation program
to introduce patients to later exercises on land. Therapeutic
exercise in water can be a safe and effective method for
patients with chronic LBP. The combination of 2 types of
exercise (in water and on land) in the same treatment program
is encouraged and more beneficial.

In summary, this systematic review has shown that al-
though therapeutic interventions and study variables are
considered heterogeneous, hydrotherapy appears to have
a moderate positive effect with reference to LBP syndrome.
The methodological quality of the studies regarding the effec-
tiveness of hydrotherapy in LBP was moderate as estimated
by the PEDro scale. Taking into account the limitations of this
systematic review, proposals are being made for further re-
search that aims at designing new experimental protocols
to confirm the effectiveness of hydrotherapy in LBP.
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