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A B S T R A C T

Introduction: The effect of spa therapy, a non-pharmacological treatment for chronic low back pain (CLBP) has
been evaluated by several randomized clinical trials. This randomized controlled trial was conducted to compare
the effect of balneotherapy alone versus balneotherapy with physical exercise.
Methods: Participants (n=60) with low back pain for more than 6 months and attending a musculoskeletal
clinic were recruited into this study. They were randomized to either the balneotherapy group (immersion in
thermo-mineral water) or to a balneotherapy+ exercise group (group exercises delivered in addition to bal-
neotherapy).
Results: Before intervention and 3 and 6 months after intervention, statistically significant decreases were ob-
served according to a visual analog scale of pain intensity (p < 0.05). Improvements recorded on a health
assessment questionnaire lasted up to 6 months in both groups; however, values were not statistically significant.
Fingertips-to-floor distance and Schober’s Index measurements showed significant decreases in the bal-
neotherapy+ exercise group after treatment and at 3 months and only after treatment in the balneotherapy
alone group. The Waddell Disability Index showed better recovery for the balneotherapy group at the end of the
treatment and at the 3rd month. When the two groups were compared using the Waddell evaluation, the bal-
neotherapy group was found to be superior (p < 0.047).
Conclusion: Although two weeks of spa therapy was beneficial in improving pain and physical function in pa-
tients with CLBP, there was no difference between balneotherapy combined with physical exercise therapy and
balneotherapy alone. However, this therapeutic approach seemed advantageous in improving mobility and
flexibility in these patients.

1. Introduction

Spa therapy, or balneotherapy, is a non-pharmacological treatment
commonly used for the management of painful conditions, including
low back pain (LBP) [1].

Spa therapy is seen as an effective treatment approach to improve
physical function and quality of life in patients with LBP. There is a long
history of spa treatments and these methods have even been included in
health insurance coverage in Turkey as well as European countries.
Traditionally, balneotherapy consists of immersion in thermal/mineral/

thermo-mineral water or the use of natural peloids (muds) and natural
gases [2,3]. Balneotherapy (bathing in thermo-mineral water) is the
basis of spa therapy. It has been suggested that balneotherapy provides
long-term improvement with some physiotherapy interventions such as
massage, manipulation, and controlled therapeutic exercises [4,5].
Despite its long history, the scientific value of balneotherapy remains
controversial.

LBP is associated with pain between the lower rib margins and the
buttock creases, commonly accompanied by pain in one or both legs or
neurological symptoms in the lower limbs. It is a complex condition
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with both pain and associated disability, including psychological, so-
cial, and biophysical factors, comorbidities, and pain-processing me-
chanisms [6].

LBP is an important health problem which has negative effects on
health costs due to the general budgets of countries, on quality of life of
affected individual, and on employers as the result of lost work days
and long treatment periods. For all of these reasons, it is necessary to
develop preventive approaches and apply them in the current health-
care systems. [7].

Studies suggest that therapeutic exercise is beneficial for improving
impaired back function, decreasing back pain symptoms, and mini-
mizing disability by reducing back pain [8,9].

Flexion-based therapeutic lumbar exercises provide an appropriate
gap between the joint surfaces, the intervertebral foramina and facet
joints, to reduce facet joint compressive forces and stretch the lumbar
posterior ligamentous and myofascial tissues [10]. Stretching the hip
flexors and strengthening the gluteal and abdominal muscles are the
usual components of a flexion-based program. These exercises protect
the spine from supporting overloads.

Chronic low back pain (CLBP) is one of the main indications for spa
therapy in rheumatology. The effect of spa therapy in CLBP has been
evaluated by several randomized clinical trials [11,12]. This rando-
mized controlled trial was conducted to evaluate the effect of adding
physical exercises to balneotherapy versus balneotherapy only.

2. Material and methods

2.1. Study design

A randomized controlled single-blind study was performed at
İstanbul University, İstanbul Faculty of Medicine, Department of
Medical Ecology and Hydroclimatology in conjunction with the
Balıkesir Gönen Spa Resort.

2.2. Characterization of mineral water

The 2-week-intervention took place at the Gönen Spa Resort.
Characterization of mineral water content in Gönen is provided in
Table 2 [13].

2.3. Participants

A comprehensive study was performed on patients who had LBP at
the İstanbul University İstanbul Faculty of Medicine, Department of
Medical Ecology and Hydroclimatology Musculoskeletal Polyclinic,
Istanbul, Turkey. Physicians performed a routine exam of all patients
before admitting them to the study.

Patients with LBP who were admitted to the outpatient clinic were
evaluated for one year. The study was planned with 60 CLBP subjects.
All participants were informed about the Declaration of Helsinki and
informed consent was obtained from all individual participants in-
cluded in the study.

2.4. Inclusion/exclusion criteria

Patients were included in the study if they had LBP lasting more
than 6 months, had no spinal inflammatory disease and had no spa
treatment or any back surgery in the previous year. Patients who had at
least one level of osteophytes or osteosclerosis, intervertebral os-
teochondrosis, spinal bone eburnation, and narrowing of facet joints
were included in the study.

Patients were excluded from the study if they had acute diseases,
infectious diseases, decompensated organ failure, active tumors, active
ulcers, hemorrhagic diseases, presence of lumbar disc herniation, or
postural back pain preventing flexion positions [14].

2.5. Intervention

A total of 60 participant patients with CLBP were randomly assigned
to 2 groups in a 1:1 allocation ratio with the use of SPSS Version 11.5.
At the beginning of the study, 10 subjects did not come to Balıkesir;
therefore, the first intervention in the spa facility began with 50 sub-
jects:

• Balneotherapy+ exercise group (BEG) (n=26 patients, female:-
male= 18:8, 64.5 ± 11.9 years of age)

• Balneotherapy group (BG) (n= 24 patients, female:male= 18:6,
60.33 ± 9.6 years of age)

BG patients received only balneotherapy. BEG patients performed
physical exercises in addition to balneotherapy. All patients stayed at
the Gönen Spa Hotel. The entire treatment program was carried out
under the supervision of a researcher/physiotherapist (PT). A total of
24 sessions of spa treatments were administered twice a day, 6 days a
week, for 2 consecutive weeks. BG participants underwent immersion
in a bath filled with thermo-mineral water at 36–37 °C once a day and
in a pool filled with thermo-mineral water once a day at 38 °C. Each
balneotherapy session lasted 20min after which patients rested for
20min. Participants did not exercise in water. This model reflects the
commonly used balneotherapy method in Turkey.

BEG subjects received the same balneotherapy treatment. In addi-
tion, under the supervision of the researcher/PT, they performed
therapeutic lumbar flexion exercises once a day as group exercise
therapy. The exercise program consisted of pelvic mobilization,
strengthening of the gluteal, abdominal, and knee extensor muscles,
and stretching of the hip and knee flexor muscles. Each movement was
repeated 15 times.

2.6. Outcome measures

Gender, age, body mass index, and last severe back pain duration
were evaluated before the start of treatment (Table 1). There was no
statistically significant difference between the two groups at baseline
(p < 0.05). All patients were evaluated at the outpatient clinic at Is-
tanbul University, Istanbul Faculty of Medicine, Department of Medical
Ecology and Hydroclimatology Musculoskeletal Polyclinic at 3 and 6
months by a PT blinded to groups.

Pain intensity visual analog scales (VAS) of 10-cm lines, Patient’s
Global Assessments VAS, Physician’s Global Assessments VAS, 9 ques-
tion Waddell Disability Index (WDI) (0–9), 20 question quality of life
Health Assessment Questionnaire (HAQ) (0–3), and objective mea-
surements based on a modified Schober’s Index (SI) (cm), and finger-
tips-to-floor distance (FFD) (cm) were used as outcome parameters
[11,14,15].

For the modified SI, patients stood upright and the PT marked the L5
spinous process and over 10 cm. Subjects then tried to touch their feet
without bending their knees and the PT re-measured the distance be-
tween the two points.

For FFD, patients bent forward without bending the knees and tried
to put their fingers on the ground. The PT measured the distance

Table 1
Demographic characteristics of participants.

BG BEG p z

Population (female/male) 24 (18/6) 26 (18/8) 0,757
Age 60,33

(± 9,6)
64,5
(± 11,9)

0,251 −1,147

BMI (kg/m2) 285 (±4,3) 26,6 (± 4,6) 0,132 −1,505
Last severe back pain duration

(month)
2,29
(± 1,08)

2,31
(± 1,01)

0,725 −0,352

*= statistically significant (p < 005.
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between the 3rd finger and the ground.

2.7. Statistical analysis

SPSS version 11.5 was used for randomization. Statistical analysis
was performed with mean and standard deviation according to the
number of participants (n<30). Nonparametric Mann-Whitney-
Wilcoxon tests were used in group comparisons. All analyses were
performed by the biostatistics specialist co-author.

3. Results

The study was completed with 50 patients. No complications related
to treatment were reported during the study. Two BG patients did not
come to the 6th- month evaluation due to personal problems; therefore,
22 BG patients and 26 BEG patients were evaluated at the 6th month. A
flowchart of the study is provided in Table 3.

There was no significant difference in demographic parameters
(Table 1) or baseline values (Table 4) between the two groups
(p < 0.05).

Patients in both groups demonstrated clinical improvement at the
end of the spa treatment period. This improvement in all parameters
continued to the 6th-month evaluation. In all measurements, statisti-
cally significant decreases were observed in the physician's global as-
sessment VAS, patient's global assessment VAS, and pain intensity VAS
(p < 0.05). The clinical data of the two groups are presented in Tables
5A and 5B. Group comparisons are presented in Table 6.

Significant improvements were observed in all parameters after spa
therapy except for in the WDI (p < 0.05) in the BEG patients and
modified SI (p < 0.05) in both groups. BG subjects showed better

recovery according to the WDI at the end of treatment and at the 3rd

month after treatment (p=0.002). In the two group comparison, the
BG was found to be superior in the WDI evaluation (p < 0.047).

The HAQ showed a marked improvement in both groups after
treatment and at 3 months. The improvement in HAQ lasted up to 6
months in both groups but these values were not statistically sig-
nificant.

FFD measurements showed a significant decrease in BEG patients
after treatment and at 3 months and only after treatment in BG patients.
The SI measurement was also found to be significant in the 6th-month
BEG results; however, there was no difference between the groups.

4. Discussion

The use of water in addition to non-steroidal anti-inflammatory
drugs and exercises to reduce pain in CLBP patients is widely re-
commended in most European countries [16]. Turkey has rich under-
ground resources in terms of spas and spa treatment as suggested by
physicians in the country.

Balneotherapy aims to reduce pain as well as improve function for
activities of daily living. The efficacy of this treatment is based on the
hydrodynamic and physical properties of water. Water immersion in-
creases cardiac output, muscle blood flow, and oxygen availability. It
also affects pain perception and helps to stimulate skin sensory nerve
endings; thus, an increase in the pain threshold occurs [16]. In addition,
it has been shown that balneotherapy activates serotonin transport le-
vels [17]. Our study showed that subjects benefited from bal-
neotherapy. The common result seen in this study was that spa treat-
ment reduced pain and the decrease in pain VAS scores continued in
both groups for 6 months.

The use of spa therapy for CLBP was evaluated many years ago by
comparing or combining spa therapy with various therapeutic methods
in spa centers [18–22]. These studies have shown that balneotherapy is
effective in treating LBP. A systematic review of the literature con-
cluded that spa therapy has positive effects on osteoarthritis [23]. Our
results were in accordance with these studies.

In another trial, 102 patients with osteoarthritis or back pain had
therapy in Bourbonne-les-Bains, France for 3 weeks. Consistent with
our study results, outcomes of that study show that quality of life was

Table 2
Characterization of mineral water in Gönen Spa Resort.

Balneological source Ions; %20 milival to exceed:

Thermomineral water Na, SO4,HCO3, Cl
Thermal (hyperthermal water): 51-780C
Mineral water : 1,5-2 g/l

Ions; threshold: Fl 4-6 mg/l

Table 3
Flowchart of the study.
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improved by spa therapy [24]. In our study, it was observed that quality
of life improved up to 3 months. Demirel et al. randomly divided 54
patients into two groups: balneotherapy combined with exercise and a
control group with only exercise therapy. The exercise program was
similar to that followed in our study. Both interventions significantly
improved pain and quality of life and increased spine mobility, but only
spa therapy increased aerobic exercise capacity. However, no sig-
nificant difference was found between the two groups [25].

In our study, the BEG showed significant improvement in FFD until
the 3rd month. SI was only significant at the 6th- month evaluation. In
the BG, FFD was only significant at the end of the treatment. There was
no significant difference in spinal mobility between the two groups.

In a double-blind randomized study conducted in Hungary, LBP
patients were treated with thermo-mineral water and tap water. SI
measurement resulted in favor of the thermo-mineral water group [26].

In our study, the reason why there was no superiority between the
groups on spinal mobility may be due to the fact that both groups were
treated with thermo-mineral water.

It is reported that balneotherapy was superior in the long term over
tap water therapy in relieving pain and improving physical function.
Balneotherapy combined with mud pack therapy, or potentially ther-
apeutic exercise, or education was effective in the management of LBP
and superior or equally effective to the control treatments in the short
and long term [12].

Guillemin et al. showed that spa therapy is effective in CLBP over
the short (26 days) and long term (9 months). Pain VAS, daily duration
of pain, FFD, SI, WDI, and use of medicine showed significant im-
provements after 26 days from baseline. All improvements lasted up to
9 months except WDI [19]. In our trial, WDI results were found to be
significant in the 3rd month in the BEG. However, in the BG both at the

Table 4
Comparison of the baseline outcome measures between two groups.

BG BEG p-Asymp. Sig.(2-tailed)

Patients global assessment-VAS (0–100 cm) 60,75 ± 16,18 65,62 ± 19,73 0,409
Phys global assessment-VAS (0-100 cm) 61,13 ± 12,37 64,23 ± 16,67 0,472
Pain assessment-VAS (0–100 cm) 62,33 ± 15,97 70,12 ± 17,32 0,113
HAQ (0-3) 0,83 ± 0,44 0,98 ± 0,47 0,189
WDI (0–9) 6,25 ± 2,71 6,81 ± 2,12 0,636
FFD (cm) 8,46 ± 8,06 15,60 ± 14,70 0,090
SI (cm) 14,54 ± 1,25 14 ± 1,17 0,102

Mann Whitney-U Test, *= statistically significant (p < 005).

Table 5A
Changes of outcome measures in BEG.

BEG Patients glob VAS Phys glob VAS Pain VAS HAQ WDI FFD SI

Before therapy(a) 65,62 ± 19,73 64,23 ± 16,67 70,12 ± 17,32 0,98 ± 0,47 6,81 ± 2,12 15,60 ± 14,70 14 ± 1,17
After therapy(b) 36,42 ± 23,80 31,46 ± 21,64 4427 ± 27,14 0,82 ± 0,60 6,15 ± 2,71 8,69 ± 9,60 14,15 ± 0,95
3.month (c) 44,27 ± 18,85 33,08 ± 17,80 39,92 ± 21,04 0,77 ± 0,42 5,58 ± 2,67 9,92 ± 9,60 14,48 ± 1,01
6. month (d) 44,58 ± 18,87 39,31 ± 18,82 44,5 ± 22,91 0,86 ± 0,52 6,46 ± 2,47 12,73 ± 13,60 14,44 ± 1,11
p- (a-b) Asymp.Sig.(2-tailed) <0.001* < 0.001* < 0.001* 0045* 0,471 0,005* 0,376
p- (a-c) Asymp.Sig.(2-tailed) 0.002* < 0.001* < 0.001* 0.001* 0.039* 0.007* 0,070
p- (a-d) Asymp.Sig.(2tailed) 0.001* < 0.001* < 0.001* 0,166 0,825 0,376 0,049*

Wilcoxon Signed Ranks Test, *= statistically significant (p < 005).

Table 5B
Changes of outcome measures in BG.

BEG Patients glob VAS Phys glob VAS Pain VAS HAQ WDI FFD SI

Before therapy (a) 60,17 ± 16,18 61,13 ± 12,37 62,33 ± 15,97 0,83 ± 0,44 6,25 ± 2,71 8,46 ± 8,06 14,54 ± 1,25
After therapy (b) 33,29 ± 18,83 28,08 ± 21,97 36,83 ± 21,30 0,58 ± 0,46 4,46 ± 2,99 5,58 ± 7,40 14,92 ± 1,27
3.month (c) 38,83 ± 20,81 27,13 ± 17,87 40,92 ± 23,65 0,6 ± 0,43 4,33 ± 2,87 6,37 ± 8,03 14,79 ± 1,14
6. month (d) 43,68 ± 22,09 33,23 ± 20,93 41,32 ± 25,39 0,67 ± 0,47 5,14 ± 2,62 8,27 ± 8,76 15 ± 1,36
p- (a-b) Asymp.Sig.(2-tailed) <0.001* <0.001* <0.001* 0.008* 0.002* 0,043* 0,065
p- (a-c) Asymp.Sig.(2-tailed) 0.001* <0.001* 0.002* 0,024* 0002* 0,338 0,154
p- (a-d) Asymp.Sig.(2tailed) 0.046* 0.001* 0.024* 0,269 0,174 0,911 0,323

Wilcoxon Signed Ranks Test, *= statistically significant (p < 005).

Table 6
Comparison of the changes between two groups.

Balneotherapy Before therapy (a) p- (baseline-a)
Asymp.Sig.(2-tailed)

After therapy (b) p- (baseline-b)
Asymp.Sig.(2-tailed)

3.month (c) p- (baseline-c)
Asymp.Sig.(2-tailed)

6. month (d) p- (baseline-d)
Asymp.Sig.(2tailed)

Patients glob VAS 0,409 0,712 0,892 0,362
Phys glob VAS 0,472 0,954 0,528 0,764
Pain VAS 0,113 0,985 0,341 0,425
HAQ 0,189 0,472 0,808 0,967
WDI 0,636 0,047* 0,286 0,324
FFD 0,090 0,340 0,340 0,481
SI 0,102 0,438 0,374 0,628

Mann Whitney-U Test, *= statistically significant (p < 005).
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end of the treatment and at the 3rd month, the significant improvement
continued. While WDI values were more favorable in the BG in our
study, we can say that spa treatment applied in LBP patients is effective
on the WDI scale. In addition, once a day, 15 repeated exercises did not
appear to have beneficial effects on LBP.

Thus, with the treatment protocol applied in this study, it is thought
that balneotherapy together with physical exercise is not better for
CLBP than balneotherapy alone.

The efficacy of balneotherapy might be related to other biochemical
mechanisms. A hot bath decreases stress-related hormone levels,
thereby exerting a direct analgesic action for relieving stress conditions
[27].

The present study has some limitations. First, the small sample size
could have reduced the statistical power of the study. Second, we did
not evaluate analgesic use by patients. We felt that the reason for the
use of analgesics could not be determined definitively, so it could create
bias in the results of the study. Third, the exercise behavior of patients
was not evaluated. Staying in the spa center is a strength, to check the
daily rhythm of patients is a limitation. We did not check if the patients
continued physical exercises outside of the spa.

5. Conclusion

It was concluded that two weeks of spa therapy is beneficial for
reducing pain and increasing physical function in patients with CLBP.
Spa therapy combining balneotherapy and exercise therapy seems ad-
vantageous in improving mobility and flexibility in patients with CLBP
but we saw a non-statistically significant trend toward improvement
over the 3rd and 6th months. Overall, the study results seem to suggest
that balneotherapy combined with physical exercise therapy is not su-
perior to balneotherapy alone for CLBP. On this basis, further studies
might be designed to control exercise behavior using web-based pro-
grams or phone reminders. Establishing flexibility in the intervention,
and calculation of the required number of patients to be included for
statistical significance are also necessary to effectively evaluate the
beneficial effects of these treatments.
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