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Abstract We compared the short-term effects of Stanger
bath therapy and conventional exercises on spinal mobility,
functional capacity, disease activity, and quality of life with
conventional exercise alone in ankylosing spondylitis (AS)
patients. A total of 58 patients with a diagnosis of AS
according to the modified New York criteria were included
in this randomized prospective study. The patients were
divided into two groups. Patients in group I (n=30)
received Stanger bath therapy and an exercise program.
Group II (n=28) patients were given the same exercise
program but did not receive Stanger bath therapy. Patients
were evaluated before (T0) and at the end of the treatments
(T1). Evaluation parameters were the Bath AS Metrology
Index (BASMI), Bath AS Functional Index (BASFI), Bath
AS Disease Activity Index (BASDAI), and AS Quality of
Life (ASQoL). In both patient groups, a significant
improvement was determined in all clinical outcomes
between T0 and T1 except for BASMI in group II.
Comparison of the groups showed significantly superior
results in group I parameters of BASMI, BASFI, BASDAI,
and ASQoL. Stanger bath therapy showed beneficial effects
in spinal mobility, functional capacity, disease activity, and
quality of life in AS patients immediately after the
treatment period. We recommend Stanger bath therapy for

AS patients in the short-term, but further research is
imperative to assess whether improvement is sustained
over a long-term follow-up.

Keywords Ankylosing spondylitis . Exercise .

Stanger bath therapy

Introduction

Ankylosing spondylitis (AS) is a chronic, inflammatory
disorder involving mainly the axial skeleton and the larger
peripheral joints that progressively limits spinal mobility
and may lead to functional disability [1, 2]. Based on
available data, the progression is stronger in the first
10 years of the disease, but it is also clear that the disease
continues to be active for further decades [3].

Although there is no definitive treatment for AS, the
disease can be controlled with supportive approaches
including exercise training, physical therapy, and balneo-
therapy in addition to medical treatment [4–7]. Exercise is
strongly recommended and considered as basic therapy to
increase the functional capacity and quality of life [8, 9].
Balneotherapy has been used traditionally in the treatment
of musculoskeletal diseases, including chronic inflammato-
ry joint diseases, since ancient times. Several studies have
shown that balneotherapy has several beneficial effects in
the treatment of AS lasting up to 6 months [7, 10–12].

Stanger bath, a combination of electrotherapy and hydro-
therapy, is used to treat pain syndromes (muscle spasms,
sprains) andmusculoskeletal diseases such as osteoarthritis and
spondyloarthropathies [13]. Heated water, providing warmth
and buoyancy, decreases edema, muscle tone, and joint
loading, and increases the removal of inflammatory media-
tors, pain thresholds, and tolerance [14]. Low-frequency
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currents (diadynamic [DD]) or galvanic currents are applied
in baths and the current is conducted to the bath through
metal or carbon electrodes immersed in the water [15].

To our knowledge, our short-term study is the first study
in the peer-reviewed literature analyzing Stanger bath
therapy in patients with AS. The purpose of this trial was
to clinically evaluate the short-term effects of Stanger bath
therapy in conjunction with conventional exercise on spinal
mobility, functional capacity, disease activity, and quality of
life outcomes in AS patients and to compare with results in
patients receiving conventional exercise alone.

Materials and methods

This prospective study included 58 patients diagnosed with
AS according to the modified criteria of New York [16],
selected randomly from the outpatients of our Physical
Therapy and Rehabilitation Clinic. Exclusion criteria
included patients with severe comorbidity of heart, lung,
liver, or kidneys; total spinal ankylosis; those previously
given hydrotherapy within 1 year; and those with an
erythrocyte sedimentation rate (ESR) >50 mm/h or C-
reactive protein (CRP) more than ten times the normal
value. All patients were informed about the nature of the
study and provided informed consent before beginning the
trial, which was conducted in accordance with the Helsinki
Declarations of 1975.

The patients were randomized by sealed opaque enve-
lopes on a 1:1 basis to one of two groups. A demographic
questionnaire was completed by all patients to assess
personal and clinical data. The patients were allowed to
continue their previous medication, but they were requested
not to use supplementary drugs or change the usual dosages
throughout the study period of 3 weeks.

The patients were divided into two groups. Group I (n=
30) patients were prescribed an exercise program and
Stanger bath therapy for 20 min daily for 15 sessions over
a 3-week period. The bath has three 40×20 cm electrodes
on both the left and right sides, two 20×20 cm electrodes at
the foot, and one 20×20 cm electrode at the head, which
can be activated in transverse, longitudinal, or transverse–
diagonal form [17, 18]. The bath is made from a synthetic
material and measures approximately 185×80×60 cm.
NaCl at a ratio of 0.2–0.5% can be added to increase water
conductivity. DD current was used in the Stanger bath and
the intensity was assigned according to the patient’s
tingling sensation on the body surface; tap water at 36–
37°C was used. The same physiotherapist applied all
Stanger bath therapies. These treatments were conducted
at the hydrotherapy unit of our Physical Therapy and
Rehabilitation Department. The exercise program included
range of motion, muscle strengthening, respiration, and

postural exercises. The patients were requested to repeat
this home-based exercise program for 30 min daily, 5 days
a week, for 3 weeks. An experienced physical therapist
taught the exercises to each of the patients individually.
Group II (n=28) patients were given the same exercise
program but did not receive Stanger bath therapy.

In group I, the assessment parameters were measured
before the Stanger bath (T0) and at the end of the 3-week
Stanger bath therapy (T1). In group II, these parameters
were examined before (T0) and at the end of the 3-week
exercise program (T1).

Changes in spinal mobility, functional capacity, disease
activity, and quality of life were evaluated by the Bath AS
Metrology Index (BASMI) [19], Bath AS Functional Index
(BASFI) [20], Bath AS Disease Activity Index (BASDAI)
[21], and AS Quality of Life (ASQoL) scale [22].

The clinical outcome measures were examined by the
same physician who was blinded to the patients’ group
allocation to avoid interrater differences. No physical
therapy modalities were applied to these patients during
the 3-week period.

One patient from group I withdrew before completion of
the study for personal reasons, thus 57 patients completed
the study. The patient flow chart is shown in Fig. 1.

Statistical analyses

Data analysis was performed using the SPSS for Windows,
version 11.5. Data are shown as the mean±SD for
continuous variables and scales. Categorical variables are
given as percentages. Ninety-five percent confidence
intervals (95%CI) for the mean differences and size effects
were calculated. Means were compared using Student’s t
test or Mann–Whitney U test where appropriate. The
differences between pretreatment and posttreatment values
were evaluated by using Wilcoxon sign rank test within
groups. For categorical comparisons, chi-square or Fisher’s
exact test was used where appropriate. P values of <0.05
were accepted as statistically significant.

Results

The groups were homogeneous for age, gender, education
duration, working status, disease duration, clinical type, and
baseline values of outcome measures, except for the BASDAI
and ASQoL scores. Demographic data corresponding to each
group are presented in Table 1.

The intragroup comparison showed an improvement
from T0 to T1 in outcomes of all indexes in both groups
with the exception of the BASMI index for group II
(Table 2). Intergroup comparison determined superior
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results in group I from T0 to T1 for each clinical measure.
Table 3 summarizes the intergroup comparison of these
differences during the short-term study. No side effects
occurred in either group and all therapies were performed
as planned.

Discussion

In previous studies, mainstays of treatment in AS were
reported as medical treatment, physical therapy, exercise,
spa therapy, and balneotherapy [4–12]. We aimed with this

Table 1 Demographic data of the two groups

Group I (n=29) Group II (n=28) P value

Age (years, mean±SD) 40.2±10.38 41.3±8.59 0.528
Gender Female, n (%) 2 (6.9) 6 (21.4) 0.114

Male, n (%) 27 (93.1) 22 (78.6)
Education duration (years, mean±SD) 8.21±3.29 6.96±2.63 0.138
Working status Employed, n (%) 22 (75.9) 20 (71.4) 0.704

Unemployed, n (%) 7 (24.1) 8 (28.6)
Disease duration (years, mean±SD) 16.21±10.22 13.53±9.33 0.308
Clinical type Peripheric, n (%) 6 (20.7) 2 (7.1) 0.323

Axial, n (%) 15 (51.7) 17 (60.7)
Peripheric and axial, n (%) 8 (27.6) 9 (32.1)

Group 1 
Total number of patients (n=30)
Stanger bath therapy 
combined with exercise

Group 2
Total number of patients (n=28)
Exercise

Outcome data at 3rd week
Group 1 
Total number of patients (n=29)

Outcome data at 3rd week
Group 2
Total number of patients (n=28)

Recruited patients with AS
(n =58)

Exclusion:
-severe co-morbidity of heart, lung, 
liver or kidneys,
-total spinal ankylosis,
-Previous hydrotherapy within 1 
year,
-ESR >50 mm/h, CRP >10 times the 
normal value

Losses: 1
Personal
reasons

Fig. 1 Flow diagram for patient
assignment
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preliminary examination to investigate the effect of Stanger
bath therapy on clinical parameters in AS patients. It is
difficult to compare our study with previous studies
because of differences in patient populations and in
cointerventions apart from bathing. The present study
showed that the combination of Stanger bath therapy and
exercise showed greater improvements immediately after
treatment in spinal mobility, functional capacity, disease
activity, and quality of life when compared to results with
exercise alone.

Fernandez-de-Las-Penas et al. evaluated the impact of a
4-month comprehensive protocol of exercises versus
conventional exercise for patients with AS on functional
and mobility outcomes and showed that the experimental
group obtained a greater improvement than the control
group in all clinical measures, except in tragus to wall
distance and in the functional index [5]. When the
effectiveness of group versus individualized therapies is
compared, it was found that group exercise therapy had
more positive impacts on global health and functions, but
did not cause a significant difference in spinal mobility [8].
Calin et al. observed an obvious increase in functional
capacity evaluated with BASFI after an intensive physio-
therapy for 3 weeks in patients with AS [20]. We observed
significant improvement with exercise alone in functional
capacity, disease activity, and quality of life, but not in
spinal mobility. It is generally accepted that exercise is an
essential component of AS treatment that maintains spinal
mobility and improves functional capacity, disease activity,
and quality of life for the short-term in addition to its
analgesic effect, although there remains doubt as to whether
this improvement is sustained in the long-term.

The role of balneotherapy in AS treatment has been
investigated in several studies. Altan et al. concluded that

balneotherapy has a supplementary effect on improvement
in disease activity and functional parameters in AS patients
immediately after a 3-week treatment period, although its
positive effects were not found to be significantly superior
to exercise alone in the midterm [7]. In another study
involving 53 AS patients using an individualized program
of hydrotherapy, massage, and occupational therapy, 60%
of the patients showed improvement at the end of 1 month;
however, no long-term results were given [10]. In Turkey,
there are a number of thermal and mineral springs, and spa
therapy and balneotherapy are used widely, particularly in
the treatment of rheumatic disease [23, 24]. In our study,
the Stanger bath therapy group showed significant results
for the parameters of BASMI, BASFI, BASDAI, and
ASQoL at 3 weeks.

The beneficial effects of Stanger bath therapy may be
attributed to the intervention itself. The heat effect and
buoyancy of the water may be real facets of Stanger bath
therapy producing many physiologic effects, such as
muscle relaxation and increased joint mobility [14].
Application of heat repairs the inflamed tissue by fresh
oxygen brought in after the removal of the free oxygen
radicals. On the other hand, buoyancy provides a suitable
atmosphere in which the arms and legs can move freely
without skeletal loading; thus exercises can be done more
easily. According to the gate control mechanism, thermal
stimulus contributes to blocking of pain perception at the
dorsal horn level, thereby providing a general sedation
effect [25]. These findings support the improvements
obtained in this study.

The limitations of our study were its short duration,
small sample size, and the absence of a control group
without any physical therapy intervention. It is thus
recommended to repeat the same procedure in the long-

Table 3 Intergroup comparison of differences in outcome measures between groups

Group I mean difference (95%CI) Group II mean difference (95%CI) Effect size (95%CI) P value

BASMI −0.74±0.89 (−1.08 to −0.40) −0.18±0.55 (−0.39 to 0.03) −0.56 (−0.96 to −0.17) 0.003
BASFI −1.84±1.07 (−2.25 to −1.44) −0.48±0.73 (−0.77 to −0.20) −1.36 (−1.84 to −0.87) <0.001
BASDAI −2.20±1.39 (−2.73 to −1.67) −0.59±0.71 (−0.87 to −0.31) −1.61 (−2.20 to −1.02) <0.001
ASQoL −3.21±2.29 (−4.08 to − 2.33) −1.14±1.11 (−1.57 to 0.71) −2.06 (−3.02 to −1.10) <0.001

Table 2 Results of BATH indexes and ASQoL scale before (T0) and at the end of 3 weeks (T1) and intragroup comparison

Group I Group II

T0 T1 Mean difference
(95%CI)

P value T0 T1 Mean difference
(95%CI)

P value

BASMI 4.69±2.46 3.94±2.42 0.74 (0.40–1.08) <0.001 4.46±3.08 4.29±3.05 0.17 (−0.03–0.39) 0.102
BASFI 4.72±1.76 2.87±1.78 1.84 (1.44–2.25) <0.001 3.70±2.43 3.22±2.19 0.48 (0.20–0.77) 0.002
BASDAI 4.96±1.88 2.75±1.56 2.20 (1.67–2.73) <0.001 3.20±1.63 2.61±1.41 0.59 (0.31–0.87) <0.001
ASQoL 10.17±3.02 6.96±2.80 3.21 (2.34–4.08) <0.001 8.11±.05 6.96±3.71 1.14 (0.71–1.57) <0.001
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term with a greater number of patients including a control
group without any therapeutical intervention. Because all
patients had been taking nonsteroidal antiinflammatory drugs
(NSAIDs) and were asked not to modify their pharmacolog-
ical treatment, we did not take into consideration NSAID
effects based on the assumption that the obtained improve-
ment(s) would affect both groups similarly.

This preliminary study raises many questions that remain
to be answered. Is the positive effect of Stanger bath
therapy in AS an illusion or reality? How long can the
improvement(s) be sustained? We suggest Stanger bath
therapy in AS patients for the short-term. However, in view
of the chronic nature of AS, it is imperative to also assess
the long-term effects. Although we reported impressive
short-term effects, the value of Stanger bath therapy must
be taken into account in future studies using larger
populations with a long-term follow-up to further enlighten
its efficacy.
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Eksioglu, Ajda Bal, and Aytul Cakci declare no conflicts of interest.

References

1. Ahn MS (2003) Clinical features of ankylosing spondylitis. In:
Hochberg MC, Silman AJ, Smolen J, Weinblatt ME, Weisman
MH (eds) Rheumatology. Elsevier, Philadelphia, pp 1161–1181

2. Dougados M (1995) Diagnostic features of ankylosing spondylitis.
Br J Rheumatol 34:301–303

3. Braun J, Pincus T (2002) Mortality, course of disease and
prognosis of patients with ankylosing spondylitis. Clin Exp
Rheumatol 20:S16–S22

4. Hidding A, van der Linden S, de Witte L (1993) Therapeutic
effects of individual physical therapy in ankylosing spondylitis
related to duration of disease. Clin Rheumatol 12:334–340

5. Fernandez-de-Las-Penas C, Alonso-Blanco C, Morales-Cabezas
M et al (2005) Two exercise interventions for the management of
patients with ankylosing spondylitis: a randomized controlled
trial. Am J Phys Med Rehabil 84:407–419

6. Fernandez-de-Las-Penas C, Alonso-Blanco C, Alguacil-Diego IM
et al (2006) One-year follow-up of two exercise interventions for
the management of patients with ankylosing spondylitis: a
randomized controlled trial. Am J Phys Med Rehabil 85:559–567

7. Altan L, Bingol U, Aslan M et al (2006) The effect of
balneotherapy on patients with ankylosing spondylitis. Scand J
Rheumatol 35:283–289

8. Hidding A, van der Linden S, Boers M et al (1993) Is group
physical therapy superior to individualized therapy in ankylosing
spondylitis? A randomized controlled trial. Arthritis Care Res
6:117–125

9. Sundstrom B, Ekergard H, Sundelin G (2002) Exercise habits
among patients with ankylosing spondylitis. A questionnaire
based survey in the County of Vasterbotten, Sweden. Scand J
Rheumatol 31:163–167

10. Hashkes PJ (2002) Beneficial effect of climatic therapy on
inflammatory arthritis at Tiberias Hot Springs. Scand J Rheumatol
31:172–177

11. van Tubergen A, Landewe R, van der Heijde D et al (2001)
Combined spa-exercise therapy is effective in patients with
ankylosing spondylitis: a randomized controlled trial. Arthritis
Rheum 45:430–438

12. Elkayam O, Wigler I, Tishler M et al (1991) Effect of spa therapy
in Tiberias on patients with rheumatoid arthritis and osteoarthritis.
J Rheumatol 18:1799–1803

13. Tuna N (2000) Elektroterapi. Nobel Typ, İstanbul
14. Fransen M (2004) When is physiotherapy appropriate? Best Pract

Res Clin Rheumatol 18:477–489
15. Kayhan O (1995) Lectures and seminars in physical medicine and

rehabilitation. Marmara University, İstanbul
16. Van der Linden S, Valkenburg HA, Cats A (1984) Evaluation of

diagnostic criteria for ankylosing spondylitis. A proposal for
modification of the New York criteria. Arthritis Rheum 27:361–
368

17. Rulffs W, Boegelein K (1995) Elektrotherapie, 3 Auflage. Pflaum,
Munchen

18. Gacheva Y (1993) Fizikalna Terapiya. Meditzina i Fizkultura,
Sofia

19. Jenkinson TR, Mallorie PA, Whitelock HC et al (1994) Defining
spinal mobility in ankylosing spondylitis. The Bath AS Metrology
Index. J Rheumatol 21:1694–1698

20. Calin A, Garrett S, Whitelock H et al (1994) A new approach to
defining functional ability in ankylosing spondylitis: the develop-
ment of the Bath Ankylosing Spondylitis Functional Index. J
Rheumatol 21:2281–2285

21. Garrett S, Jenkinson T, Kennedy LG et al (1994) A new approach
to defining disease status in ankylosing spondylitis: the Bath
Ankylosing Spondylitis Disease Activity Index. J Rheumatol
21:2286–2291

22. Doward LC, Spoorenberg A, Cook SA et al (2003) Development
of the ASQoL: a quality of life instrument specific to ankylosing
spondylitis. Ann Rheum Dis 62:20–26

23. Eksioglu E, Yazar D, Bal A et al (2007) Effects of Stanger bath
therapy on fibromyalgia. Clin Rheumatol 26:691–694

24. Karagulle MZ, Karagulle M (2004) Balneotherapy and spa
therapy of rheumatic diseases in Turkey: a systematic review.
Forsch Komplementmed Klass Naturheilkunde 11:33–41

25. Lehman JF, Lateur BJ (1994) Ultrasound, shortwave, microwave,
laser, superficial heat and cold in the treatment of pain. In: Wall
P, Melzack R (eds) Textbook of pain. Churchill Livingstone,
London, pp 1237–1246

Clin Rheumatol (2008) 27:913–917 917


	Stanger bath therapy for ankylosing spondylitis: illusion or reality?
	Abstract
	Introduction
	Materials and methods
	Statistical analyses

	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


