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Introduction 

Ankylosing spondylitis (AS) is a chronic progressive 
autoimmune inflammatory systemic disease that usually 
starts at the sacroiliac joints and affects the joints and peri-
articular structures of the spine and chest. The disease be-
gins at a younger age, and with time it causes postural 
changes, reduced lung capacity, muscle shortness, joint 
stiffness, and pain, significantly reducing the quality of life 
(QoL) and ability to function 1. This illness is more com-
mon in men, the exact cause is still unknown, but the genet-
ic marker HLA-B27 is present in more than 95% of patients 
with AS 2. 

The treatment of patients with AS is very complex and 
consists of pharmacological, spa physical, and surgical 
treatment, and an important part of the treatment is also the 
education of patients. A treatment that would completely 
stop the progression of the disease has yet to be found. The 
main goals of AS therapy are reducing disease activity (in-
flammation), back stiffness, and pain and preserving and im-
proving functional ability, i.e., preventing or at least slowing 
the progression of irreversible structural changes in the spine 
and other joints. The treatment of AS should be individually 
tailored to each patient according to their functional status 
and comorbidities and should start right after the disease is 
diagnosed before irreversible functional changes occur. Most 
people with AS do not need surgery, but they need to have a 
healthy lifestyle with a Mediterranean diet and follow a regu-
lar exercise program. That can help reduce pain, maintain 
flexibility, and improve their posture 1, 3. 

Rehabilitation in ankylosing spondylitis 

Rehabilitation in AS is a lifelong process. According 
to the definition of the World Health Organization 

(WHO), rehabilitation is a complex procedure of 
(re)training a disabled person after illness and injury for 
the highest possible physical, mental, social, and profes-
sional benefit according to their capabilities. The term 
disability means that a person has various functional limi-
tations caused by illness, and handicap means a limitation 
or even inability to participate equally in social life. The 
development of medical rehabilitation helps people with 
significant disabilities to live and participate equally in 
daily life activities. Early and proper medical rehabilita-
tion procedures reduce the number of completely disabled 
patients with AS from 25% to only 1%. Rehabilitation re-
duces the incidence of complications and the need for 
medications and hospitalization and leads to improved 
QoL in patients with AS 4. 

Multimodal spa treatment 

Spa treatment is a very important part of the overall 
management of AS. Since AS is an autoimmune process with 
no cure in sight, the treatment is focused on managing func-
tional status, disease activity, and pain. Spa treatment is 
complex and includes balneotherapy (BT), climatotherapy, 
thalassotherapy, kinesitherapy, hydrokinesitherapy, sono-
therapy, electrotherapy, and other therapeutic modalities ac-
cording to special needs. It even includes changes in envi-
ronment and lifestyle which lead to the activation and im-
provement of body adaptation mechanisms and potentials 5. 
Physiotherapy procedures are prescribed by the doctor indi-
vidually depending on the patient’s health condition and pos-
sible contraindications. Bearing that in mind, Institute “Dr. 
Simo MIlošević“, Igalo, Montenegro has four important nat-
ural factors: climate, peloid, seawater, and mineral water, 
which has enabled it to develop into one of the most modern 
center for physical medicine and rehabilitation in the region. 
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Balneotherapy 
 
 BT is a combination of natural elements such as miner-

al waters, peloids, and gases in different world destinations, 
mostly in health resorts (spas), together with conventional 
physical therapy (kinesitherapy, sonotherapy, electrotherapy, 
etc.). Since Roman times, spa therapy has been applied in the 
treatment of different musculoskeletal conditions 6. In Euro-
pean countries, BT is provided in health resorts with natural 
thermal baths (Niška Banja, Vrnjačka Banja, and Banja Ko-
viljača in Serbia, Abano Terme in Italy, Hot Springs of Tibe-
rias in Israel, etc.) or seawater baths (Igalo Spa in Montene-
gro, Dead Sea in Israel) 7. For many diseases and injuries, 
BT is a desirable treatment since there are no serious side ef-
fects. BT has direct and indirect effects. Direct action in-
cludes the physical effects of water and peloids on the body 
(hydrostatic pressure, thrust, viscosity, resistance, friction). 
Balneo treatment also has thermal and chemical effects of 
substances absorbed through the skin 8. Indirect effects come 
as a result of environmental and climate change, exercises, 
and social and psychological effects 4. 

 
Climatotherapy 
 
 The climate is an essential factor that affects human 

health; it includes temperature, humidity, rainfall, wind, 
clouds, sunshine, etc. Wet and cold weather can intensify 
stiffness and pain in people with various rheumatic condi-
tions. Rheumatic patients feel more comfortable in a warm, 
dry climate. The climate of Igalo is mild, coastal Mediterra-
nean with a large number of sunny days and the air full of 
scents of diverse subtropical vegetation 4, 8. 

 
Thalassotherapy 
 
Thalassotherapy factors are coastal climate, seawater, so-

lar radiation, aerosol, sea peloid, sand, and algae. Thalasso-
therapy is carried out in the warm summer months when its 
complex effect is most pronounced. It includes sunbathing on 
the seashore, swimming in seawater, swimming or exercising 
in seawater pools, but also walking by the sea and inhaling 
aerosols, or applying sea mud packaging or sand wraps. 

In the natural area of the Adriatic Sea, the Igalo peloid 
(medicinal mud) is formed by mixing and depositing miner-
al-organic deposits of the river Sutorina and seawater sedi-
ment with its mineral and organic planktonic content. Igalo 
medicinal mud is an inorganic-organic, mostly mineral 
peloid with good physical and chemical properties. Its basic 
therapeutic effect is the thermal effect, and mud also has me-
chanical, biological-chemical, anti-inflammatory, and psy-
chological effects 4. Peloids can be prescribed as compresses 
or baths. Contraindications for peloids are rare, but we must 
emphasize that acutely inflamed joints should not be treated 
with any form of mud. 

Physiotherapy is very important in treating AS, even 
today when biological drugs are used 9, 10. In a systematic re-
view, 28 studies were investigated (with a total number of 
1,926 patients with AS). It was concluded that the most im-

portant part of the program is exercise (kinesitherapy) 11. The 
main goal of the individually planned exercise program is to 
reduce pain and morning stiffness, improve spinal mobility, 
maintain and improve respiratory function, improve the pa-
tient’s posture, increase muscle strength and endurance, and 
improve functional status and overall QoL 12. The kinesither-
apy program includes strengthening exercises for back and 
abdominal muscles, hip and knee extensors, stretching exer-
cises (primarily pectoralis muscle, whose fibers shortening 
occurs due to the characteristic position of the patient), mobi-
lization exercises, or exercises to maintain mobility of the 
spine and root joints. Breathing exercises with the “chest 
type” of breathing (inhale through the nose, exhale through 
the mouth) should be done every morning 12.   

The use of hydrokinesitherapy is very common because 
water contributes to relaxation, and the recommended activi-
ties are swimming, mobilization in warm water, and walking 
in water. Exercise program, both in the gym and a swimming 
pool, improves functional status in patients with AS 13, 14. In-
dividual and group exercises are performed in a pool with a 
seawater temperature of 33–34°C. During the exercises, the 
beneficial effects of the aquatic environment are as follows: 
water temperatures, thrust, hydrostatic pressure, and the 
speed of the body’s movement through the water. 

Other physical modalities (electrotherapy, sonotherapy, 
magnetotherapy) are prescribed primarily for the good anal-
gesic effect, to reduce pain and muscle stiffness, and patients 
are often prescribed manual massages within the spa physio-
therapy program. Mineral water “Igaljka”, with a tempera-
ture of 36–38 °C, is used at the Igalo Institute for pearl baths, 
mineral baths, and underwater shower massages as part of 
BT physical treatment. This mineral water is muriatic (sodi-
um chloride) water, where sodium and chloride ions make up 
70–80% of the total content of all ions 4.  

Patients in spas often have traditional medicine proce-
dures such as acupuncture, shiatsu, and tai chi; however, pi-
lates and McKenzie and Heckscher exercises should be in-
cluded 15. 

Assessment tools  

Leading experts from the Outcomes Measures in 
Rheumatology Clinical Trials (OMERACT) and Assessment 
of Spondylo-Arthritis (ASAS) International Society have 
created a core set to assess the effects of physical therapy. 
The core set includes several domains: pain, spinal stiffness, 
axial mobility, physical function, fatigue, and patient’s glob-
al assessment 14. To get the complete picture of the outcome 
of spa physical therapy, many studies assess the QoL and 
ASAS 20 improvement. 

Pain should be assessed on the visual analog scale 
(VAS) or the numerical rating scale (NRS). Pain is a very 
unpleasant symptom associated with potential tissue damage 
and the most common reason for visiting a doctor 4. Even 
though VAS and NRS scales are psychometric response 
scales, the double application shall produce objective infor-
mation about the change in the intensity of pain after spa 
physical treatment 14, 16.  
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Spinal stiffness – patients should answer questions 
about how long they have been feeling stiffness in their back 
(in min, or VAS, NRS). When it is done twice (on admission 
and discharge), objective information about the change in the 
intensity of spinal stiffness is obtained after spa treat-
ment 4, 16. 

Spinal mobility – the range of motion in the spine in 
segments is assessed (occiput-to-wall distance, Otto’s test, 
modified Schober index) or overall axial mobility with the 
Bath Ankylosing Spondylitis Metrology Index (BASMI) in-
dex. Occiput-to-wall distance shows whether the mobility of 
the cervical spine is reduced: if the distance is more than 0 
cm, neck movements are reduced. Otto’s test shows the mo-
bility of the thoracic spine – normal values are 8 cm or more, 
and in advanced AS, it is significantly reduced. The modified 
Schober index shows the mobility of the lumbar spine, which 
is reduced if the result is less than 5 cm. BASMI shows the 
overall axial status of the patient with AS. The total BASMI 
score is obtained by measuring cervical rotation (in degrees), 
intermalleolar distance (in cm), lumbar flexion (modified 
Schober test, in cm), lateral lumbar flexion (in cm), and tra-
gus-wall distance (in cm) 17. Measured values are translated, 
using an algorithm, into values between 0–10, where a high-
er score shows more reduction in mobility of the spine 4, 9. 
Spinal mobility measures correlate well with physical func-
tion, emotional role, mental health, and general health do-
mains in the Medical Outcomes Study 36-item Short Form 
Health Survey (SF-36) questionnaire 18. Impaired spinal mo-
bility is associated with restricted pulmonary function 19. 

Physical function – ASAS group experts suggest that 
physical function can be monitored using different question-
naires: Bath Ankylosing Spondylitis Functional Index 
(BASFI), The Dougados Functional Index (DFI), or Health 
Assessment Questionnaire for Spondyloarthropathies (HAQ-
S) 9. BASFI shows functional disability, it has 10 questions, 
eight of which concern activities referring to the functional 
anatomy (bending, changing position, standing, reaching, 
turning, and climbing steps), and two questions assess the 
patient’s ability to cope with everyday life. BASFI uses a 
VAS scale with descriptors “easy” and “not possible”, and a 
higher score means more functional disability 4, 14, 16. BASFI 
strongly correlates with fatigue and global patient assessment 
in AS 20. DFI consists of 20 questions about functional is-
sues. A more recent version of DFI uses a 5-point Likert 
scale. BASFI is more sensitive to changes than DFI regard-
ing functional status in patients with milder disease 21. HAQ-
S consists of 25 items, where 20 questions are from the orig-
inal Health Assessment Disability Index (HAQ-DI) for ar-
thritis patients, and the additional 5 questions are more spe-
cific to the issues of physical functioning and impairment 
specific to AS. A higher score means that the patient has 
more functional problems 9.  

Fatigue often occurs in inflammatory rheumatic diseas-
es and is associated with increased disease activity. It is de-
termined on the 10 cm long VAS scale (or NRS), marked 
with “no fatigue” on the left and “maximum fatigue” on the 
right 4, 16. Fatigue is increased by sleep disorders and depres-
sion. Functional Assessment of Chronic Illness Therapy – 

Fatigue (FACIT-F) is a short questionnaire covering thirteen 
questions on the level of fatigue that occurs when performing 
various activities during the previous seven days. FACIT-F 
uses a 4-point Likert scale. It was originally developed for 
assessing fatigue in people with anemia, but it is now widely 
used for different conditions, including AS 22. 

The patient’s global assessment refers to the current 
health condition of the respondents and is registered on the 
VAS or NRS scale. The Bath Ankylosing Spondylitis Global 
Score (BAS-G) is also a commonly used index. It assesses 
the general health of AS patients over a given time period. 
BAS-G contains two items on the VAS scale; a higher score 
means worst general health condition 9, 23.  

QoL assessment – Ankylosing Spondylitis Quality of 
Life (AS-QoL) is the most frequently used disease-specific 
questionnaire. It is developed to assess the QoL in AS. This 
questionnaire shows the impact of disease on sleep, mood, 
motivation, independence, coping, activities of daily living, 
relationships, and social life. No/Yes answers are offered as 
responses, scored as 0/1. The final score is 0–18, where the 
highest score means the worst QoL. Still, a “golden stand-
ard” in QoL assessment in different diseases is the SF-36 
questionnaire. SF-36 and EuroQol (EQ-5D) are generic ques-
tionnaires. SF-36 includes eight domains of QoL: Physical 
Function, Physical Role, Bodily Pain, Vitality, General 
Health, Social Function, Emotional Role and Mental Health. 
All scores are coded and transformed into eight 0–100 scales, 
where a higher value means better QoL. The use of these ge-
neric questionnaires allows comparison of QoL of patients 
with different diseases 24. 

ASAS improvement criteria are commonly used to 
monitor the outcome of drug treatment or physiotherapy. 
ASAS improvement is calculated only once when the pro-
gram is finished, and the final score is calculated in percent-
age. Five areas relevant to disease outcome are covered: pa-
tient global, back pain, functional impairment, morning stiff-
ness, and the fifth one examines whether there is further de-
terioration in any given area. ASAS 40, ASAS 50, or even 
ASAS 70 can be achieved often in therapy with biologics 4. 

Assessment of multimodal spa treatment 

Despite the differences in clinical manifestations, 
multimodal spa rehabilitation is applied in different 
chronic inflammatory and degenerative arthritis 6, 24–28. 
BT, together with climatic factors and other physical mo-
dalities, significantly reduces disease activity and im-
proves functional status and QoL in rheumatoid arthri-
tis 25, 29. Rehabilitation in AS patients is a lifelong pro-
cess. It should solve their overall life situation, i.e., their 
somatic, psychological, family, professional, and social 
problems. It represents a continuous process by which the 
patient maximizes their functional abilities. A multimodal 
spa treatment is a very important part of overall treatment 
in AS patients 1, 4, 20, 24, 30. The program should be individ-
ually tailored based on clinical signs and symptoms, dis-
ease activity, functional status, deformities, posture, gen-
eral health status, comorbidities, and patient preferences. 
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Since we cannot completely stop disease progression, 
treatments often focus on the management of symptoms, 
such as stiffness, pain, and mobility. BT improves the 
clinical course and slows the progression of the disease in 
patients with predominant axial involvement 31. 

The consensus of the experts of the international ASAS 
group is that the optimal treatment requires a combination of 
drugs and non-pharmacological treatment measures and that 
they are of equal importance in rehabilitation 32. A meta-
analysis showed that all interventions in patients with AS 
and axial spondyloarthritis, both nonpharmacological and 
pharmacological significantly reduce pain and fatigue and 
improve physical function, spinal mobility, and patient glob-
al status when compared to control group 16. Biologics are ef-
fective in AS; those patients already receiving biologics may 
also benefit from targeted physical therapy (improvement re-
garding pain, BASFI, BASDAI, chest expansion, modified 
Schober index) 33. Still, approximately 20–40% of those re-
ceiving tumor necrosis factor inhibitor do not respond well to 
therapy 34. Spa physical therapy reduces pain and the need to 
take analgesics and nonsteroidal anti-inflammatory drugs 
(NSAIDs) 35. Contrary to BT, there are still many open ques-
tions regarding optimized treatment strategies and individual 
drug selection 36. A Dutch AS patient study showed 40 
weeks of prolonged benefits (measured with BASFI and EQ-
5D) after 3 weeks of spa physical therapy compared to those 
with just regular exercises 37. 

Dagfrund et al. 12 summarized data about the effects of 
different types of physical therapy. The conclusion is that the 
best care is provided when AS patients follow individually 
prescribed complex spa physical treatment with specific ex-
ercises program in a group. Patient education, active in-
volvement, and motivation are of importance in AS 11. Natu-
ral factors of the Niška Banja Spa increase axial mobility and 
decrease disease activity in AS 38. A complex spa rehabilita-
tion program that includes BT leads to a significant reduction 
of disease activity (BASDAI, ASDAS-CRP) and functional 
status (BASFI); it significantly improves the general index 
ASAS 20 4, 39, 40.  

Yurtkuran et al. 41 divided AS patients into three 
groups, the first had BT, the second BT and NSAIDs, and the 
third one had only NSAIDs for three weeks. Patients also 
had kinesitherapy – postural exercises and breathing exercis-
es. Results were significantly better in groups with BT – they 
had less pain, less morning stiffness, and a better BASFI 
score. 

Altan et al. 42 showed that three weeks of BT proce-
dures together with exercises leads to significantly better 
health status (physical pain, patient’s assessment of health 
status, functional status, disease activity) when compared to 
a group that had only exercises. 

Conclusion 

The treatment of AS is very complex and includes early 
diagnosis and initiation of adequate pharmacological therapy 
and application of multimodal spa physical treatment. Three 
or four weeks of a complex spa rehabilitation program 
showed favorable cost-effectiveness and cost-utility ratios 
compared with standard exercise treatment alone. 

The spa rehabilitation program should be strictly individ-
ualized, primarily according to the stage and disease activity, 
previous treatment, and the patient’s general condition. The 
best results are achieved in those treated with optimal pharma-
cological therapy before a spa treatment. BT procedures 
should be applied patiently, with discipline, and accurately at 
the right time, respecting the principles of chronotropism. Pa-
tients should not take baths right after the application of 
peloids because they can lose the positive chemical effect of 
mud. Exercises in the gym and pool have a central place in the 
rehabilitation of AS patients. Prolonged rest leads to muscle 
weakness, increased morning stiffness, decreased range of mo-
tion, reduced respiratory index, accelerated ankyloses, or con-
tractures. Different analgesic procedures (heat, ice, interfering 
currents, ultrasound, transcutaneous electrical nerve stimula-
tion – TENS) are often prescribed. Massage relaxes muscles 
and has a whole-body relaxing effect. The goals of multimodal 
spa physical therapy are numerous – to reduce pain, inflamma-
tion, stiffness in joints, and muscle spasm, accelerate the re-
sorption of edemas and exudates, prevent contractures and an-
kyloses, strengthen muscles, preserve posture, and improve 
functional ability, health, and mood. 

A recommended core set to assess complex spa physical 
therapy includes several domains: pain, axial stiffness, spinal 
mobility, physical function, fatigue, and patient’s global as-
sessment. Many studies use QoL questionnaires and ASAS 20 
improvement, which leads us to believe that the proposed core 
set can be extended with these instruments. All the instruments 
are standardized and easy to use, and their application has re-
duced the potential bias of the interviewers to the smallest pos-
sible extent since most of the questionnaires are filled out in-
dependently. The BASMI index contains objective parameters 
(occiput-wall distance, lateral flexion, modified Schober in-
dex, etc.), so the bias of the interviewers cannot be entirely 
eliminated. Survey for patients may show their health condi-
tion better than it really is, but this is practically eliminated in 
tests as they are done two or more times. In the future, large 
studies with a low risk of bias are needed.  

Natural factors are complex; they act simultaneously 
and should not be separated. However, when applied togeth-
er, they lead to positive effects on AS patients that persist for 
several months after the end of the spa program, as shown by 
“cost-benefit” studies. 
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