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Ankilozan Spondilitte Fizik Tedavinin Etkinligi: Randomize Kontrollii Bir Calisma

Amagc: Ankilozan spondilit (AS) hastalarinda fizik tedavinin agri, fonksiyon, hastalik aktivitesi, emosyonel durum ve yasam kalitesi
uzerine etkisininin degerlendirilmesi.

Materyal ve Metod: Calismaya AS tanisi alan 31 hasta dahil edildi. Hastalar randomize olarak fizik tedavi grubu ve kontrol grubu
olarak ikiye ayrildi. Fizik tedavi grubuna 15 seans fizik tedavi (sicak paket, ultrason, transkutanoz elektriksel sinir stimilasyonu (TENS),
hidroterapi), ev egzersiz programi verildi. Kontrol grubuna ev egzersiz programi verildi. Her iki gruba tedavi oncesi, 2. ve 6. haftalarda
viziiel analog skala (VAS) gece ve giinliik, Ankilozan Spondilit Fonksiyon indeksi (BASFi), Ankilozan Spondilit Hastalik Aktivite indeksi
(BASDAI), modifiye schober, el parmak zemin mesafesi, lateral fleksiyon, servikal rotasyon, intermalleolar mesafe, tragus duvar mesafesi
ve Ankilozan Spondilit Metroloji indeksi (BASMI), gogiis eksansiyonu, cene manubrium mesafesi 6l¢iildi. Tim hastalara tedavi oncesi ve
6. hafta Beck Depresyon Olgegi (BDI) ve Kisa Form (SF-36) dolduruldu.

Bulgular: Gruplar karsilastinldiginda tedavi grubunda 2. haftada VAS (giinliik), 6. haftada VAS (giinliik) ve SF-36'nin genel saghk
parametrelerindeki diizelme istatistiksel olarak anlamli idi (p<0.05). 0- 6. hafta karsilastirildiginda fizik tedavi grubunda VAS gtinliik
(p<0.01) ve gece (p<0.01), modifiye schober (p<0.05), gogtis ekspansiyonu (p<0.05), BASDAI (p<0.01), BASMI (p<0.05), SF 36’nin genel
saglik, mental saglik ve sosyal fonksiyon parametrelerinde (p<0.05) diizelme saptandi.

Sonug: Fizik tedavinin AS'li hastalarda agri ve yasam kalitesi Gizerine olumlu etkileri vardir.

Anahtar Kelimeler: Ankilozan Spondilit, Egzersiz, Fizik Tedavi, Hidroterapi

Effectiveness of Physical Therapy in Ankylosing Spondylitis: A Randomized Controlled Study

Objective: To evaluate the effects of physical therapy on pain, disease activity, functional and emotional status and quality of life in
patients with ankylosing spondylitis (AS).

Method: The study included 31 patients with a diagnosis of AS and were randomly separated into two groups as the physical therapy
and the control group. The patients in the physical therapy group were applied with 15 sessions of physical therapy (hot-pack,
ultrasound, transcutaneous electrical nerve stimulation (TENS), hydrotherapy) and home exercise program. The control group received
the home exercise program. Evaluations were made of groups before treatment, then in the 2nd and 6th weeks. The Visual Analog Scale
(VAS) daily and night, Ankylosing Spondylitis Function Index (BASFI), Ankylosing Spondylitis Disease Activity Index (BASDAI), modified
Schober, fingertip to floor distance, lateral flexion, cervical rotation, intermalleolar distance, tragus-wall distance, Ankylosing Spondylitis
Metrology Index (BASMI), chest expansion and the chin-manubrium distance were measured. The Beck Depression Inventory (BDI) and
the Short-Form-36 (SF-36)were completed before treatment and in the 6th week.

Results: When the two groups were compared, the VAS (daily) score in the 2nd and 6th weeks and improvement in the general health
parameters of the SF-36 at 6 weeks were seen to be statistically significant in the treatment group (p<0.05). In the comparison of the
parameters between 0 and 6 weeks, statistically significant improvements were determined in the treatment group in the VAS day
and night(p<0.01), modified Schober, chest expansion (p<0.05), BASDAI (p<0.01), BASMI and the general health, mental health, social
function parameters of the SF-36 (p<0.05).

Conclusion: Physical therapy has positive effects on pain and quality of life in patients with AS.
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INTRODUCTION

Ankylosing spondylitis (AS) is a chronic inflammatory dis-
ease associated with the human leukocyte antigen (HLA)-B27,
the etiology of which is not fully known. The structures affect-
ed in AS are joint capsules, the entheses at the attachment
sites of ligaments to bones, apophyses, and the synovium of
sacroiliac joints (1,2). The main aims of AS treatment are to
reduce pain and stiffness, correct and preserve mobility and
function, prevent loss of ability, increase quality of life, and
prevent structural damage (2).

Treatments used in AS are physical therapy, exercise,
non-steroidal anti-inflammatory drugs (NSAIDs), tumor ne-
crosis factor (TNF) ainhibitors, and interleukin 17-A inhibitors
(3). The best treatment in AS is possible with a combination
of pharmacological and non-pharmacological treatments,
i.e., exercise, physical therapy modalities, hydrotherapy and
thermal spa treatments. Physical therapy is very important
to maintain and increase mobility, physical condition and
strength (2,3). Physical therapy and regular exercise cannot
replace pharmacotherapy but the two are complementary
(4). In a Cochrane review, there was found to be less evidence
related to non-pharmacological treatment approaches, but
there is a strong positive specialist view (2,5). Patient educa-
tion, exercise and physical therapy are recommended in the
2016 The Assessment of Spondylarthritis International Soci-
ety (ASAS) and European League Against Rheumatism (EULAR)
guidelines (3).

The number of studies conducted with physical thera-
py modalities in AS is few (6,7,8). The aim of our study is to
evaluate the effectiveness of physical therapy modalities and
hydrotherapy in patients with AS and to contribute to the lit-
erature.

Table 1. The demographic and clinical characteristics

of the patients

. Control
Physical therapy
Soup (020} group P value
' (n:11)

Age (year) 393 +12,2 370 12,2 0,583
BMI (kg/m?) (mean + SD) 24,2 + 431 259 + 3,64 0,287
Disease duration in months 807 £507 72,0 £ 892 0279
(mean + SD)
BASRI 7,82 + 1,90 7,63 + 3,61 0,298
NSAID 5(% 25) 3(%273) 0,606
NSAID+Sulfasalazin 15 (% 75) 8(%72,7) 0,591
BMI: Body mass index, BASRI The Bath Ankylosing Spondylitis Radiology Index,
NSAID non-steroidal anti-inflammatory drug

METHOD

The study included 31 patients who presented at our clin-
ic and were diagnosed with AS according to the modified
New York criteria. Informed consent was obtained from all
the patients. Exclusion criteria were age >60 and <25 years,
pregnancy, infection, recent history of surgery, the presence
of any severe systemic disease, malignancy, mental retarda-
tion, severe emotional disorder, taking biological drug and /
or steroid treatment. In addition, those who had a change in
drug treatment in the last 6 months were not included in the
study.

All patients’ age, gender, body mass index (BMI), duration
of disease, medications they used and The Bath Ankylosing
Spondylitis Radiology Index (BASRI) were recorded. Using a
computer-generated randomization list, the patients were
randomly separated into two groups as the physical thera-
py group (n:20) and the control group (n:11). The physical
therapy group were given a program of 15 sessions of phys-
ical therapy, hydrotherapy and home exercises. The control
group was given the home exercise program only. There was
no change in the current drug therapy of both groups. All
patients continued to receive NSAIDs. Fifteen patients in the
physical therapy group and 8 patients in the control group
were using sulfasalazine. The physical therapy modalities ap-
plied were surface heating, ultrasound, TENS, and hydrother-
apy. For the surface heating, a hot pack was applied to the
back and neck for 20 mins. Ultrasound was applied as 2w/
c¢m2 to the cervical and lumbar regions for 6 mins. TENS was
applied as conventional type to the paravertebral muscles for
30 mins. The applications were made once a day for a total
of 15 sessions.

Hydrotherapy was applied as 5 sessions per week for 3
weeks. The pool water was at a temperature of 37 ° C. The pa-
tients in the physical therapy group practiced water exercises
for 60 minutes in company with a physiotherapist. Aquatic
exercises including aerobic exercise, active ROM, stretching,
strengthening, postural, respiratory and relaxation exercise.

Exercises were shown to both groups by the physiothera-
pist at the beginning. It was given to all patients as 30 min-
utes a day as a home exercise program. These exercises are
postural exercises; they were strengthening exercises (such
as hip adduction and abduction, knee flexion and extension,
and upper limb muscles) and stretching and breathing exer-
cises. Before starting the treatment, then at the end of 2 and
6 weeks, all the patients were evaluated with a VAS for pain
at night and at daily, with the BASFI for function, the BASDAI
for disease activity and for spinal mobility, modified Schober,
finger floor distance (FFD), lateral flexion of the lumbar spine,
cervical rotation, intermalleolar distance, tragus wall dis-
tance, chest expansion, chin manubrium distance and BASMI
measurements were taken.
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Table 2. Statistical comparison of clinical evaluation parameters hefore and after treatment in groups

Physical therapy group Control group p value

Baseline Week 2 Week 6 Baseline Week 2 Week 6 Baseline | Week2 | Week6
VAS daily 61 +13 37+£23% | 27+22 04+13 6.1 +20 49+29 0.583 0.008 * 0.04*
VAS night 54+ 24 28+27° 2.5+3.00 50+3.0 41+32 40+33 0.919 0.261 0.279
Modified Schober (cm) 19+ 21 20«22 20+ 210 0+23 20+26 2026 0.376 0.601 0.888
Fingertip-to-floor distance (cm) 20+ 16 15+ 16° 15+ 17 17+12 16+13 16+ 14 0.528 0.761 0.761
Lumbar side flexion (cm) 8.0+3.1 81+37 8.0 £2.9 11+ 8.1 10 +85 10.7+8 0.317 0.528 0.670
Tragus to wall distance (cm) 195+ 26 18.6 +3 19 +3 205+4 205+46 205+4 0389 0.165 0.291
Chin-manubrium sterni distance (cm) 3.6+23 28+2° 3+21 19+2 21+25 21+24 0.060 0.381 0338
Cervical rotation (degree) 47 £ 16 50+ 16° 515+ 16 58+ 19 60+ 14 61+ 14 0113 0123 0123
Chest expansion (cm) 41+13 45+12 45+ 1 486 +1 4.7 +£1 4.6 +1 0.108 0.607 0.834
Intermalleolar distance (cm) 96.4 £ 15 102 +18° 98.7 £ 13 91 +29 97 + 20 97 +2 0.497 0450 0.826
BASFI 42+24 3.2 +25 33+26 33+21 34+ 21 33+2.2 0.338 0.670 0.699
BASDAI 51+21 3.6 £23° 33+£1090 40+16 3.8 +21 42+20 0.145 0.670 0.169
BASMI 44412 39 +14 3.8 +09° 35+21 3.8+£20 4+23 0.104 0.670 0.555
BDI 17 +10.2 153 +11.5 15.7 +796 16.7 + 8.1 0.887 0427
Short form 36
Physical function 402 +12 1+15 25+M2 $37+1 0.104 0.990
Social function 394 +11.9 493 £ 1210 50 £ 125 50 + 111 0.004 0.933
Physical role limitation 55+ 122 50.5 = 11.1 545+ 1.2 55+ 125 0.20 0.120
Emotional role limitation 62.8 +11.2 61 +10.5 63.4 +10.1 063.6 104 0.120 0.800
Mental health 422 +10.8 475+ 136> 481+ 144 50.2 £ 143 0.328 0471
Energy 431+15.2 45+ 143 475 +123 478 £ 15.1 0.320 0.210
Pain 08 £ 115 06.5+ 12 644 +13.2 03.0 +£12.6 0.150 0.200
General health 56.3 + 143 59.2 + 9.6 | 52.2+112 50.9 + 113 0.120 0.047
*p<0.05 a baseline and week 2 comparison (p<0.05) b baseline and week 6 comparison (p<0.05)
VAS Visual Analog Scale BASDAI Bath Ankylosing Spondylitis Disease Activity Index.BASFI Bath Ankylosing Spondylitis Functional Index. BASMI Bath Ankylosing Spondylitis
Metrology Index. BDI Beck Depression Inventory. SF-36 Short Form 36

Quality of life was evaluated by SF-36, emotional status
was evaluated by BDI. SF-36 and BDI were completed by all
patients at baseline and after 6 weeks.

Statistical Analysis

Data obtained in the study were analyzed statistically us-
ing SPSS for Windows v13.0 software. Power analysis was 0.75.
Results were shown as number (n) and percentage (%), arith-
metic mean * standard deviation (SD) and median values. In
the comparison of categorical data, the Chi-square test was
applied. In the comparison of continuous variables showing
normal distribution, the Student’s t-test was used in indepen-
dent groups, and for parameters not conforming to normal
distribution, the Mann Whitney U-test was applied. Repeated
measurements One-Way Variance Analysis (ANOVA) and Bon-
ferroni correction as the post hoc test were applied in the
comparison according to time for each group of continuous
variables with normal distribution, and in dependent groups,
the Student’s t-test was used. In the comparison according
to time for each group of continuous variables not showing

normal distribution, the Friedman test was applied and the
Wilcoxon Signed Rank test with Bonferroni correction as the
post hoc test. A value of p<0.05 was accepted as statistically
significant.

RESULTS

The physical therapy group comprised 17 (85%) males and
3 (15%) females, and the control group comprised 9 (81.8%)
males and 2 (18.2%) females. There was no difference in gen-
der between the groups.

No difference was determined between the groups in
respect of age, BMI, disease duration, BASRI score, and the
drugs used (p>0.05) (Table 1).

Pre-treatment, there was no difference between the
groups in respect of VAS daily and night, modified schober,
fingertip-to-floor distance, lomber lateral flexion, tragus to
wall distance, chin-manubrium sterni distance, cervical rota-
tion, chest expansion, intermalleolar distance, BASFI, BASDAI,
BASMI, BDI, SF 36 values (p>0.05).
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Table 3 Comparison of the two groups on the hasis of the post-treatment mean difference scores relative to

haseline values

PT group Control group PT group Control group PT group Control group
haseline 0-2 week 0-6 week

VAS daily 61413 64413 245174 03+16 344104 15421
VAS night 54424 5.0 430 26221 09427 29428 1429
Modified Schober (cm) 19+ 21 20+23 01+1.8 01+2.0 1419 0.01+2.1
Fingertip-to-floor 0416 71 49414 - 1073 5415 14132
distance (cm)
(Lé‘nq;bar e lexion 80+31 1 +8] 0124 10472 06227 0348
X[an%“s izl dsent 195 + 26 205+ 4 14423 0.01+2 05424 0.0124
Chin-manubrium 36423 1942 08419 0221 08419 02421
sterni distance (cm)
Cenvical rotaion 4716 5 + 19 3207 2415 3416 3415
(degree)
Chest expansion (cm) 41413 488 +1 04+1.2 118+2 0412 0.28+1
IWiEmallcD 2] 96.4 + 15 91+ 29 56412 6442 23414 6425
distance (cm)
BASF| 42 +24 33421 10419 01419 09421 0142
BASDAI 51421 40+16 15421 02417 18420 02419
BASMI 44+12 35421 05411 03419 06209 05421
BDI 174102 157 +7.96 17297 1469
Short form 36
Physical function 402 +12 1254112 09419 12411
Social function 304+ 119 50+ 125 9941 014115
Physica role 55 122 54.5 112 15419 05412
limitation
Emotional role 628+ 112 634+ 101 18211 0210
[imitation
Mental health 4224108 481 + 144 534122 21414
Energy $31+152 475+ 123 19413 03129
Pain 68 £ 115 644+ 132 152117 14+12
General health 563 + 143 522+12 294112 13411

*p < 0.05 **p < 0.01 PT Physical therapy VAS Visual Analog Scale BASDAI Bath Ankylosing Spondylitis Disease Activity Index. BASFI Bath Ankylosing Spondylitis Functional
Index. BASMI Bath Ankylosing Spondylitis Metrology Index. BDI Beck Depression Inventory. SF-36 Short Form 36

In the comparison between pre-treatment and the 2nd
week in the treatment group, with the exception of tragus
wall distance and lateral flexion of the lumbar spine, all the
other parameters were statistically significant (p<0.05). No
statistically significant difference was determined in any of
the parameters in the control group (p>0.05) (Table 2).

In the comparison between pre-treatment and the 6th
week in the treatment group, with the exception of finger-
tip-to-floor distance, lateral flexion of the lumbar spine, tra-
gus to wall distance, chin-manubrium sterni distance, cervi-

cal rotation, intermalleolar distance, BASFI, and BDI (p>0.05),
all the other parameters were determined to be statistically
significant (p<0.05). In the SF-36 sub-dimensions of gener-
al health, social function and mental health, a statistically
significant increase was determined in the physical thera-
py group from pre-treatment to the 6th week. In the other
sub-dimensions of the SF-36, no significant differences were
determined (Table 2).

In the comparisons between the groups, a statistically sig-
nificant improvement was determined in the 2nd week in the
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VAS (daily) score, and in the 6th week in the VAS (daily) score
and the general health parameters of the SF-36 in the treat-
ment group (p<0.05). No significant difference over time was
determined in any of the parameters in the control group
(p>0.05) (Table 3). We found no statistical difference in all
parameters between the groups when the 2nd and 6th weeks
were compared.

We did not observe any complication nor an adverse effect
during the study.

In our study, we found significant improvement in the
treatment group in VAS daily at the 2nd week, VAS daily and
SF-36's general health parameters on the 6th week. We found
significant improvements in VAS daily and night, modified
schober, FFD, jaw manubrium distance, cervical rotation,
chest expansion, intermalleolar distance, BASFI, BASDAI,
BASMI values between pre-treatment and 2nd weeks. Among
these parameters, the improvement in VAS daily and night,
modified schober, chest expansion, BASDAI, BASMI was signif-
icant in the 6th week compared to the pre-treatment. There
was no significant improvement in BDI. In SF 36, we found
a significant improvement in general health, social function
and mental health between pre-treatment and week 6. In
a disease such as AS, which affects a young population and
can lead to loss of function, disability and workforce loss,
obtaining an improvement in function, disease activity and
emotional status with physical therapy is important. Physi-
cal therapy modalities are an effective treatment method for
suitable patients as there are no side-effects and costs are low.
Exercise, patient education and physical therapy modalities
should be applied in addition to medical treatment. Regular
exercise improves the results in AS, but this effect is moderate
(6). Exercise is still an important building block in the treat-
ment of AS (7).

In the study conducted by Chen et al., 72 patients with AS
with chronic pain were included and its effect on pain and
function was not found between the groups that were given
TENS and not given (8).

Karamanlioglu et al. reported from the results of a ran-
domized controlled study that a significant improvement was
obtained in BASMI, BASDAI, Ankylosing Spondylitis Disease
Activity Score (ASDAS), and quality of life with the use of ul-
trasound in AS (9).

Sari et al conducted a study on 23 male and 7 female pa-
tients, and two groups were randomly formed as medical
treatment (MT) and physical therapy (PT). Medical treatment
and exercise were applied to the first group and to the sec-
ond group, physical therapy agents (ultrasound and infrared)
were added. The patients in both groups were evaluated be-

fore treatment, at 2 weeks and at the end of 4 weeks using
the SF-36 acute form and Nottingham Health Profile (NHP)
for quality of life, and the BDI for emotional status. The BDI,
NHP and pain, general health, and functional role difficulty
parameters of the SF-36 were determined to be statistically
significantly better in the PT group than in the MT group. It
was concluded that the use of physical therapy agents in AS
treatment has a positive effect not only on pain but also on
quality of life and emotional status (10). In the current study,
the physical therapy modalities were determined to have a
positive effect on pain and quality of life. Unlike our study,
TENS and hydrotherapy are not available in this study. In SF-
36, an improvement was found in general health, social func-
tion and mental health parameters when the pre-treatment
and 6th week were compared in our study.

In the Cochrane review there were six randomized con-
trolled studies that investigated the effect of physiotherapy
(11).

In a study of 53 AS patients by Kraag et al, 26 patients
received physiotherapy and education and the other 27 pa-
tients formed the control group. The physiotherapy group
were applied with hot and cold modalities and were shown
correct posture and exercises. At the end of the 4-week treat-
ment program, FFD and function were compared and signifi-
cant improvements were determined in the treatment group
of 42% in FFD and 23% in function. It was concluded that
physiotherapy (hot, cold modalities, exercise) and patient
education primarily improved FFD and spinal mobility in AS
patients. However, no statistically significant improvement
was determined in pain, sleep or morning stiffness (12). In
contrast, ultrasound, TENS and hydrotherapy were applied in
our study.

Hidding et al applied a home exercise program to 76 pa-
tients for 9 months, and home exercises plus weekly group
physical therapy (hydrotherapy, exercise) to 68 patients. In
the treatment group, a 28% improvement was determined
in general health compared to the control group, but there
was no effect on patient symptoms (pain, stiffness, function)
although the effect was more evident on mobility (13). In our
study, we found a significant improvement in VAS daily and
night when comparing the pre-treatment and the 6th week in
the physical therapy group.

In another study by Hidding et al, 34 patients received
a home exercise program for 9 months and 34 patients re-
ceived weekly group physical therapy of 3 hours per week (1
hour each of sports activities, exercises and hydrotherapy). A
significant improvement was determined in general health
and function in the physical therapy group (14). In our study,
there were also ultrasound and TENS.
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Analay et al randomly separated 51 patients into two
groups of 27 patients receiving group therapy for 50 mins 3
days a week, and 24 patients receiving a home exercise pro-
gram. All the patients were given 1 hour of patient education.
At the end of the 6-week treatment program, significant im-
provements were determined in function, morning stiffness,
mobility, physical vitality and level of depression, but there
was no improvement in pain. With the exception of the de-
pression points, the improvements continued for 3 months
(15). On the contrary, we found no improvement in depres-
sion in our study. We found an improvement in pain.

The effects of bedside physiotherapy have only been re-
ported in one controlled study. Halliwell et al randomly sep-
arated 44 patients into 3 groups. Group A (n:15) was applied
with intense bedside physiotherapy for 3 weeks. Group B
(n:15) was applied with hydrotherapy twice a week and per-
formed exercises at home twice a day. Group C (n:14) per-
formed home exercises only. At the end of 6 weeks, significant
improvements were recorded in pain, stiffness and cervical
rotation in Groups A and B, but these differences were not
maintained by the 6th month (16). In our study, we observed
the improvement in cervical rotation in the physical therapy
group compared to the pre-treatment and the second week.
However, this did not continue in the 6th week. The improve-
ment in pain continued in the 6th week.

In a randomized controlled study by Van Tubergen et
al, a 3-week program of combined thermal water exercises
and weekly group physical therapy was added to the med-
ical treatment. The patients were randomly separated into
two groups of 40 for two different thermal spa treatments.
The control group of 40 patients remained at home and
were applied with physiotherapy for 40 weeks. The thermal
spa treatment included physical exercises, walking, postural
correction, hydrotherapy, sports, and thermal water baths or
saunas. Following the thermal spa treatment, all the patients
continued with weekly group physical therapy for a further 37
weeks. From the 4th week onwards, significant improvements
were seen in the thermal spa group compared to the control
group. Up to the 28th week, there was seen to be significant
benefit compared to the control group, but this was not ob-
tained in the 40th week. The maximum differences between
the groups were determined to be 30% for pain, 24% for func-
tion and 33% for general health (17). We cannot distinguish
whether the improvements we saw in the treatment group in
our study were due to hydrotherapy or other modalities.

In another study, 60 AS patients were recruited and one
group was given balneotherapy, and the other group was giv-
en only exercise, and although positive effects were seen, no
superiority was found to exercise (18).

In the study conducted by Diuindar et al., It was determined

that aquatic exercises were more effective in improving pain
scores and quality of life compared to exercises performed at
home (19). In our study, we applied it together with other mo-
dalities, and we achieved improvement in pain and disease
activity parameters.

In the meta-analysis conducted by Liang et al., 8 studies
were included and positive effects of water therapy on pain
and disease activity in patients with AS were determined (20).

The limitations of our study are the small number of pa-
tients, the short follow-up period (6 weeks), the combination
of physical therapy modalities and hydrotherapy, so it is diffi-
cult to distinguish which modality is effective.

In our study, we found significant results between the
groups at the 2nd and 6th weeks in vas daily. There was no
significant improvement for vas night. We think that this is
because the disease causes pain at rest. We found a weak sig-
nificance in the SF-36 general health subunit at week 6. Hy-
drotherapy may also have been effective in improving overall
health in both the VAS daily and SF-36.

In conclusion, although anti-TNF drugs and IL-17 inhibi-
tors are widely used in AS, physical therapy modalities and
exercise treatments should not be forgotten at every stage of
the disease. Physical therapy in AS treatment is effective on
pain and quality of life. Pharmacological and non-pharma-
cological treatments should be applied together in AS treat-
ment. Nevertheless, there is a need for further evidence and
studies related to physical therapy modalities.
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