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Do physical therapy modalities have additional benefit over exercise
therapy in the management of Ankylosing Spondylitis? A randomized
controlled trial
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Ulku Donmez* Cihat Ozturk? Ece Cinar’ Hayriye Kocanaogullari®

Sercan Gucenmez* Simin Hepguler®

! izmir Demokrasi University, Buca Research and Training Hospital, Department of Physical Medicine
and Rehabilitation, 1zmir, Turkey

2 Ege University School of Medicine, Department of Physical Medicine and Rehabilitation, Izmir,
Turkey

8 Ege University School of Medicine, Department of Internal Medicine, Division of Rheumatology,
Izmir, Turkey

*1zmir Katip Celebi University, Atatiirk Research and Training Hospital, Department of Internal
Medicine, Division of Rheumatology, Izmir, Turkey

ABSTRACT

Aim: The aim of this study was to evaluate the effectiveness of microwave therapy and global postural
reeducation (GPR) exercises on disease activity, pain, quality of life and functional status in patients
with ankylosing spondylitis (AS).

Materials and Methods: 77 patients diagnosed with AS were included in the study. First group (n: 25)
was treated with global postural reeducation exercises 5 days a week, for 3 weeks. Patients in the
second group (n: 26), in addition to GPR, were treated with microwave therapy before each exercise
session to warm lumbar paraspinal muscles. Third group (n: 26) consisted of controls. Subjects were
evaluated at baseline, on the third week, third and six months.

Results: In the first group, improvement in all parameters was found to be significant (p<0.05).
Second group exhibited statistical improvement in all outcome measures (p<0.05) except daytime pain
(p >0.05). In the control group, improvements in BASMI, BASDAI and Beck depression scores were
statistically significant (p<0.05). Intergroup comparisons showed a statistically significant difference
among groups in all outcome measures at the sixth month follow-up (p<0.05). First and second groups
which received GPR demonstrated greater improvement in BASMI, BASFI, BASDAI and Beck
depression inventory scores compared with the control group (p<0.05).

Conclusion: Our results show that GPR has beneficial effects on disease activity, quality of life, pain
and depression in patients with AS. We could not detect any additional benefits of microwave therapy
applied before exercise.

Keywords: Ankylosing spondylitis, exercise, microwave, physical therapy.

0z

Amag: Bu calismanin amaci; AS hastalarinda global postural reedukasyon (GPR) programi ve radar
(mikrodalga) egzersizleri ve radar tedavisinin agri, hastalik aktivitesi ve fonksiyonel durum (izerine
olan etkisinin aragtiriimasidir.
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Gerecg ve yontem: 77 AS tanili hasta calismaya dahil edilmistir. 1.gruba (n:25) 3 hafta boyunca
haftada 5 giin, GPR egzersizleri verilmistir. 2.gruptaki hastalara (n:26) ayni egzersiz programina ek
olarak egzersiz 6ncesi lomber paraspinal kaslar lizerine 20 dakika radar tedavisi uygulandi. 3.grup ise
kontrol grubu hastalardi. Tim hastalar tedavi éncesi, tedavi sonrasi 3.haffa, 3.ay ve 6.ayda
degerlendirildi.

Bulgular: Grup i¢ci dederlendirmede; egzersiz grubunda tedavi éncesine gére tedavi sonrasi 6.ayda
tim degerlendirme parametrelerinde istatistiksel anlamli iyilesme oldugu gézlendi (p<0,05). Ikinci
grupta ise tedavi éncesine gére tedavi sonrasi 6.ayda glindiiz agrisi diginda tiim parametrelerde
olumlu ybénde gelisme oldugu saptandi (p<0,05). Kontrol grubunda da tedavi éncesine gére tedavi
sonrasi 6.ayda BASMI, BASDAI ve Beck depresyon skorlarinda anlamli iyilesme saptandi (p<0,05).
Gruplar arasi karsilagstirmada; tedavi sonrasi 6.ayda tiim parametrelerde istatistiksel anlamli fark
saptandi (p<0,05).Birinci ve ikinci gruplar yani egzersiz programi alan gruplarda, kontrol grubuna
kiyasla BASMI, BASFI, BASDAI ve Beck depresyon envanterindeki iyilesme anlamli olarak daha iyi
saptanmistir (p<0,05).

Sonug: AS hastalarinda verilen GPR ybénteminin hastalik aktivitesi, yasam Kalitesi, agri ve depresyon
tizerine olumlu etkisi oldugu goérildi. Ancak bu c¢alismada egzersiz 6ncesi isitici etkisinden

yaralaniimak (izere verilen radar tedavisinin bu gelismelere ek katki saglamadigi g6zlendi.
Anahtar Sézciikler: Ankilozan spondilit, egzersiz, fizik tedavi, mikrodalga.

INTRODUCTION

Ankylosing spondylitis (AS) is a chronic, systemic
inflammatory disease that affects the vertebral
column, sacroiliac and peripheral joints and in
some cases may be accompanied by extra
articular symptoms (1). Spinal inflammation
together with resulting pain and stiffness causes
a progressive limitation of spinal movement and
patients’ functional activities. This in turn
negatively affects quality of life and increases
depressive symptoms. Hence early diagnosis
and education of patients before spinal and
peripheral joint deformities set in is of the utmost
importance (2). Treatment strategies for AS
include pharmacological agents as well as
exercise and physical therapy modalities (3).

In recent years, there has been an increase in
the number of research studies assessing the
effectiveness of Global Postural Reeducation
(GPR) in patients with chronic lower back pain
and AS (4,5). This program utilizes natural
viscoelastic properties of tissues to help
shortened muscles stretch and lengthen,
stimulates antagonistic muscles to contract and
therefore aims to correct postural asymmetry (4).
GPR program mainly activates 4 distinct muscle

groups  (posterior  static chain, anterior
diaphragmatic chain, anterointernal pelvic chain
and scapular triangle). Previous studies

examining the effectiveness of GPR have mainly
reported positive outcomes (6, 7).

Physical therapy modalities are employed in the
treatment of AS in order to increase patients’
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exercise tolerance and to decrease inflammation
and muscle spasm in and around affected joints
(8). Evidence regarding the effectiveness of
physical therapy agents is scarce. No previous
studies were conducted to assess the influence
of microwave therapy in the management of AS.

In this randomized controlled study, we aimed to
evaluate the effects of microwave therapy in
addition to GPR on pain, disease activity, spinal
mobility, quality of life and depression in patients
diagnosed as AS.

MATERIAL and METHODS

Patient selection: The study was conducted
from February to October 2013. Patients who
were diagnosed as AS according to Modified
New York and/or ASAS criteria and who
presented to our university hospital’s
Rheumatology and Physical Medicine and
Rehabilitation outpatient clinics were assessed
for inclusion in the study (9,10). Only those
subjects who were receiving appropriate medical
treatment and who were independent in the
activities of daily living were enrolled in the study.

Exclusion criteria were: exercising regularly
during the previous 6 months, inability to walk
independently, having a severe systemic illness
that limited subject’s participation in exercise,
vertebral compression fracture, severe mental
and/or emotional disorder, cardiac pacemaker or
orthopedic implant and a history of spinal
surgery.
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Study protocol was approved by the ethics board
of our university hospital. Eighty-seven patients
were screened for inclusion in the study. Ten
patients were excluded and 77 were patients
were included and randomized into 3 groups
according to a computer generated number
based randomization scheme. Patients in the first
group (n: 25) received supervised group exercise
sessions. Second group (n: 26), in addition to
supervised hospital-based exercise sessions,
received microwave therapy to paravertebral
muscles. Patients who were randomized to the
third group (n: 26) were asked to continue routine
daily physical activities.

Visits: Before enroliment, subjects were informed
by a researcher about the study protocol and
were asked to sign a written consent form. All
subjects were assessed at baseline, 3rd week,
3rd month and 6th month visits by the same
researcher.

Variables:  After randomization, patients’
sociodemographic characteristics, body mass
index (BMI), symptom duration, time since

diagnosis, comorbidities, and medical treatments
were recorded. To assess spinal mobility, Bath
Ankylosing Spondylitis Metrology Index (BASMI)
was used (11). Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI) and Bath
Ankylosing Spondylitis Functional Index (BASFI)
were used to assess disease activity and
functional limitations respectively (12, 13). Quality
of life was evaluated using Ankylosing Spondylitis
Quality of Life (ASQoL) questionnaire (14).
Depression which is a known comorbidity in this
patient population was assessed with Beck
depression inventory (BDI) (15, 16). Patients
were asked to mark their perceived pain levels on
a 10 point visual analog scale (VAS), with higher
scores representing more severe pain. Nighttime
and daytime pain scores were questioned
separately.

Procedures: Subjects in the first group were
enrolled in a hospital-based GPR program for 3
weeks, 5 days a week. Each exercise group
consisted of 5 or 6 subjects and each session
lasted for 60 minutes. Main steps for every
session were as follows:

1- Warm-up exercises (stretching exercises,
8 repetitions, 2 sets)

2- Lumbar vertebral range of
exercises (8 repetitions, 2 sets)

3- Static and dynamic postural exercises (
3-4 minutes for each posture)

4- Breathing exercises

5- Cooling down

motion
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Subjects in the second group received the same
exercise program as the first group. Before each
session, a technician administered microwave
therapy with a frequency of 2450 MHz to
subjects’ lumbar vertebral columns for 20
minutes using rectangular electrodes in order to
heat paravertebral muscles (Enraf-Nonius,
RADARMED 650+, Netherlands). After 3 weeks,
all subjects were given pamphlets with printed
photographic instructions showing home based
GPR exercises. Subjects were telephoned every
4 weeks for 6 months in order to increase their
adherence to the home exercise program.

The third group was comprised of controls who
were instructed to continue their routine daily
physical activities. No alterations were made to
subjects’ medical treatment protocols.

Statistical analysis: SPSS version 20.0 (IBM
corp. 2011, USA) was used for all statistical
analyses. Categorical data were analyzed using
Chi-square test. Normal distribution of data was
assessed using Shapiro-Wilk test. Data with and
without a normal distribution were analyzed using
parametric and non-parametric tests respectively.
Intragroup analyses of repeated measurements
were analyzed with Friedman's test while
pairwise repeated measurements were compared
with Wilcoxon signed ranks test. For each time
point, intergroup comparisons among the three
groups and pair-wise comparisons between
groups were carried out using Kruskal-Wallis and
Mann Whitney U tests, respectively. P values
below 0.05 were considered to be statistically
significant.

RESULTS

Data from 77 subjects were included in the final
analysis. There were no drop-outs during the 6
month follow-up period. We did not observe any
adverse events related to microwave or exercise
therapy.

Subjects’ baseline demographic characteristics,
disease related and clinical parameters are
presented in (Table-1).

Median age for the whole population was found
to be 42.00 [21-68] years and there was no
significant difference among the three groups
(p<0.05). Number of male subjects was higher
than females in all three groups. 76.6% of
subjects were married. Median BMI of the whole
patient population was 26.88 [18.42-38.82]
kg/m2. These parameters did not differ
significantly among the three study groups
(p<0.05).
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Table-1. Baseline demographic and disease characteristics.

Exercise group Exercise + Control group Total population p
(n=25) microwave - -
group (n=26) (n=26) (n=77)
Age (years)
med [min- 43.0 [21-64] 39.5[ 22-59] 42.50 [29-68] 42.00 [21-68] 0.214
max]
BMI (kg/m2)  27.10 25.92 26.96 26.88 0.849
med [min- [21.51-36.35] [19.40-35.07] [18.42-38.82] [18.42-38.82]
max]
Sex,
Male, n (%) 13 (52.0) 13 (50.0) 15 (57.7) 41 (53.2) 0.847
Marital status,
n (%) 20 (80) 17 (65.4) 22 (84.6) 59 (76.6) 0.232
Married 5 (20) 9 (34.6) 4 (15.4) 18 (23.4)
Single
Duration since 0.003*¢
S'ezﬂgos'sl 8.64 +6.47 5.32 +6.12 10.88 £ 7.16 8.27+6.91
1-23 0.5-23 1-31 0.5-31

(mean £ SD) [1-23] [ ] [1-31] [ ]
[min-max]
Symptom 0.028%
32;?20”' 13.76 +8.73 9.76 +6.49 14.57 +6.69 12.68+7.56
(mean & D) [2-40] [1-24] [5-31] [1-40]
[min-max]
Extent of 0.444
delay in 5.1246.55 4.4+ 3.79 3.60 £4.46 4.41%5.01
diagnosis,
years [0-25] [0-15] [0-15] [0-25]
(mean + SD)
[min-max]
Total BASMI  3.40 [1.6-8.6] 2.90 [0.8-7.8] 430 [2.2-8.4] 0.030%
BASDAI 3.16 [0.72-7.58] 3.66 [0.28-7.06]  2.52 [0.36-9.90] 0.450
BASFI 3.17[0.38-6.48]  2.59 [0.06-7.73]  1.76 [0.04-9.56] 0.742
BDI 15.0 [4-25.0] 12.5 [4-41.0] 16.5 [1-43.0] 0.910
ASQOL 8.0 [1-15.0] 6.0 [0-16.0] 6.0 [0-18.0] 0.918
Nighttime pain 3.0 [0-8.0] 3.5 [0-8.0] 3.0 [0-8.0] 0.448
Daytime pain 2.0 [0-7.0] 1.0 [0-10.0] 2.0 [0-10.0] 0.572

BMI: Body mass index, BASFI: Bath Ankylosing Spondylitis Functional Index BASDAI: Bath Ankylosing Spondylitis Disease
Activity Index, BASMI: Bath Ankylosing Spondylitis Metrology Index. med [min-max]: median [minimum-maximum]; SD:
Standard deviation, p: p value for comparison among all three groups. a: statistically significant difference between control group
and exercise+ microwave group; b: statistically significant difference between control group and exercise group c: statistically
significant difference between exercise group and exercise+ microwave group
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Table-2. Changes in clinical parameters through time and inter and intra-group comparisons.

Exercise group . Exercise +
(n=25) mlcrowzive group Control group p*
(n=26)

Total BASMI Baseline 3.4 [1.6-8.6] 2.9 [0.8-7.8] 43 [2.2-8.4] 0.030%

med [min-max] 3rd week 2.4 [0.6-7.4] 2.0 [0.4-6.4] 4.3 [2.2-8.2] 0.000*"°
3rd month 2.2 [0.4-6.8] 1.6 [0.4-6.0] 42 [2.2-8.2] 0.000% "
6th month 2.0 [0.4-6.4] 1.4 [0.4-6.4] 42 [2.2-8.2] 0.000*"
p ** 0.000 0.000 0.000

BASDAI Baseline 3.16 [0.72-7.58]  3.66 [0.28-7.06] 2.52 [0.36-9.90] 0.450

med [min-max] 3rd week 1.86 [0.4-4.22] 1.81[0.18-6.82] 2.20 [0.56-9.86] 0.000*"
3rd month 2.04 [0.10-4.98] 1.49[0.0-5.84] 2.04 [0.46-9.08] 0.000% "
6th month 1.20 [0.00-3.54] 0.84 [0.00-3.16] 2.35[0.50-8.60] 0.000%
p ** 0.000 0.000 0.000

BASFI Baseline 3.17 [0.38-6.48] 2.59 [0.06-7.73] 1.76 [0.04-9.56] 0.742

med [min-max] 3rd week 1.47 [0.0-4.19] 1.43 [0.0-4.93] 1.86 [0.0-9.03] 0.000%°
3rd month 1.37 [0.0-4.44] 0.94 [0.0-3.92] 1.65 [0.0-8.73] 0.000*"
6th month 0.87 [0.0-4.42] 0.74 [0.0-3.99] 1.98 [0.0-8.85] 0.000*"
p ** 0.000 0.000 0.816

BDI Baseline 15.0 [4-25.0] 12.5 [4-41.0] 16.5 [1-43.0]

med [min-max] 3rd week 10.0 [0-20.0] 7.5 [0-31.0] 16.0 [0-42.0] 0.910
3rd month 7.0 [0-15.0] 5.0 [0-25.0] 14.0 [0-43.0] 0.000a, b
6th month 5.0 [0-15.0] 4.0 [0-30.0] 15.5 [0-41.0] 0.000a, b
p ** 0.000 0.000 0.000 0.000a, b

ASQOL Baseline 8.0 [1-15.0] 6.0 [0-16.0] 6.0 [0-18.0] 0.918

med [min-max] 3rd week 4.0 [0-12.0] 3.0 [0-12.0] 6.0 [0-18.0] 0.000a, b
3rd month 3.0 [0-10.0] 2.0 [0-11.0] 5.0 [0-18.0] 0.000a, b
6th month 3.0 [0-8.0] 1.0 [0-16.0] 6.0 [0-18.0] 0.000a, b
p ** 0.000 0.000 0.000

Nighttime pain  Baseline 3.0 [0-8.0] 3.5[0-8.0] 3.0 [0-8.0] 0.448
3rd week 3.0 [0-5.0] 2.0 [0-6.0] 3.0 [0-8.0] 0.000%°
3rd month 1.0 [0-4.0] 1.0 [0-5.0] 3.5[0-7.0] 0.000%°
6th month 1.0 [0-4.0] 1.0 [0-5.0] 3.5[0-7.0] 0.000*"
p ** 0.000 0.000 0.768

Daytime pain Baseline 2.0 [0-7.0] 1.0 [0-10.0] 2.0 [0-10.0] 0.572
3rd week 2.0 [0-5.0] 1.0 [0-6.0] 2.0 [0-10.0] 0.130
3rd month 1.0 [0-5.0] 1.0 [0-5.0] 1.5 [0-10.0] 0.201
6th month 1.0 [0-5.0] 1.0 [0-4.0] 2.0 [0-9.0] 0.043%"
p ** 0.001 0.001 0.468

BASFI: Bath Ankylosing Spondylitis Functional Index BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, BASMI: Bath
Ankylosing Spondylitis Metrology Index; med [min-max]: median [minimum-maximum].

* p value for inter-group comparisons (Kruskal Wallis test); ** p value for intra-group comparisons (Friedmann test); a:
statistically significant difference between control group and exercise+ microwave group; b: statistically significant difference
between control group and exercise group c: statistically significant difference between exercise group and exercise+

microwave group.
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Median symptom duration for the whole patient
population was 12.68+7.56 [1-40] vyears.
Symptom duration was found to be significantly
shorter in the second group compared to the
controls (p=0.08). This difference was reflected in
the three-way comparison of groups as well
(p=0.028).

Similarly, duration since diagnosis was found to
be longer in the second group compared to the
other groups (p=0.003). Median duration of
diagnosis for the whole population was 8.27+6.91
[0.5-31] years. Extent of delay in diagnosis was
4.41+ 5.01 [0-25] years for the entire cohort and
did not differ among the three study groups
(p<0.05).

Median BASMI measurements in the control
group (4.30 [2.2-8.4]) were significantly worse
compared to the second group (2.90 [0.8-7.8])
(p=0.011).

Baseline BASDAI, BASFI, BDI and VAS scores
were found to be similar in all three groups (p<0,
05).

Change in clinical parameters through time:
Changes in studied parameters during the study

period and inter-group comparisons are
presented in (Table-2).
All  three groups’ BASMI scores showed

significant improvement in time (p<0, 05). In all
time points, changes were shown to be
significantly better in both first and second groups
compared to the control group, however no
difference was observed between the two groups
(p>0, 05).

Changes in BASDAI and BAFI scores were
statistically significant in all study groups (p<O,
05). Similar to BASMI scores, BASDAI and
BASFI scores were shown to improve more
significantly in those groups that received
exercise treatment, with no difference between
the first and second groups.

BDI and ASQoL scores also showed greater
improvement in the first two groups compared
with controls and this difference being statistically
significant (p <0.05). Nighttime pain VAS scores
did not improve significantly over time in the
control group while first and second groups
showed significant improvement (p<0.05).
Daytime pain VAS scores were analyzed to be
significantly better in the first and second groups
at the 6" month visit compared to the controls
(p<0.05).
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DISCUSSION
Conventional exercise methods aiming to stretch
paravertebral muscles, strengthen spinal

extensor muscle groups and breathing exercises
are recommended and play an important role in
the care of patients with AS (17-21). Aerobic
exercises have the additional benefit of improving
pulmonary and cardiac functions (22-24). Early
initiation of an appropriate and regular exercise
regime has been shown to alleviate disease
symptoms and improve physical functions in the
early stages of AS (25).

Exercise treatment may be planned in a
supervised or unsupervised form, individually or
with a group, as well as in a hospital or home
setting. Group exercises have been reported to
improve stiffness, spinal mobility and functional
capacity more effectively compared to home
exercises in patients with AS (19, 26-28). Hidding
et al. (19) and Helliwel et al. (26) proposed that
group exercises are more effective than home
exercises in alleviating social isolation and
increasing spinal mobility. Sweeney et al. (29)
suggested that lack of significant improvement in
BASDAI scores in home exercise groups might
be due to poor exercise compliance.
Nevertheless, a meta-analysis showed that home
exercise programs were still more beneficial than
no exercise at all, in regard to both disease
activity and quality of life (30).

In daily practice, physical therapy modalities are
used in order to increase exercise tolerance,
decrease inflammation, muscle spasms and pain.
Most commonly employed methods are massage
therapy, hydrotherapy, superficial and deep
heating modalities and analgesic electrical
currents (8). However evidence regarding the
efficacy and superiority of these modalities is
lacking (17). To date, no study was carried out to
test the efficacy of microwave therapy, which is a
diathermy agent.

In the current study, we observed that GPR,
which is an alternative to conventional exercise
protocols, was effective in improving spinal
mobility, disease activity, functional status, quality
of life and depression but we could not detect an
additional benefit of pre-exercise microwave
application.

There is no consensus regarding the optimum
frequency, duration and type of exercise in the
treatment of AS (28). Our subjects were enrolled
in a hospital-based, supervised group exercise
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program for 3 weeks, 5 days a week, after which
they were instructed to continue exercising at
home.

GPR was first described in 1980 and is a method
employed in the treatment of many
musculoskeletal disorders. It has been reported
in numerous studies to be superior to
conventional exercises in the treatment of AS (7,
31-35). De las Penas et al. (7) who first studied
the effectiveness of GPR in AS reported that
subjects who attended weekly sessions for 15
weeks had better outcomes in BASMI, BASDAI,
BASFI scores compared to controls. This positive
effect of GPR was interpreted to result from the
reintegration of shortened muscle chains.
Durmus et al. (33) reported that GPR group

compared to conventional exercise group,
displayed better improvement in pulmonary
functions. They inferred that eccentric

strengthening of spinal erector muscles was
responsible for the decrease in thoracic kyphosis
and the resulting improvement in pulmonary
functions. Silva et al. (31) reported better
improvement in BASMI scores in GPR group
compared to conventional exercise group after 4
months. Patients in our current study population
had relatively milder spinal limitations with mean
BASMI scores being less than 4. Patients in both
GPR groups showed significant improvements
compared to the control group.

We have detected significant improvement in
BASDAI scores in both GPR and GPR+
microwave groups. In a previous study performed
by Pavy et al. (36) minimal clinically important
difference (MCID) for BASDAI was reported to be
10 mm or 22.5 %. We have observed a median
improvement of 20 mm in BASDAI scores with
GPR treatment, which can be interpreted as
clinically significant. Pavy et al. also reported
MCID level for BASFI score as 7 mm or 17.5%.
In our current study, BASFI values for GPR group
improved 18 mm which reflects significant clinical
improvement.

Depression incidence in AS patients was shown
to be higher than the general population. This
has been explained by the negative effects of
pain and functional limitations on the patients’
mood and quality of life. Bodur et al. (37)
stressed the positive influence of regular exercise
on ASQoL scores. Aytekin et al. (38) reported
better ASQoL scores in those patients who
exercised at least 5 days a week compared to
those that exercised 2-3 days per week. On a
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related note, Yigit et al. (39) reported better
outcomes in BDI scores in subjects who
exercised more than 3 times per week. In the
current study, we observed more significant
improvement in both BDI and ASQoL scores in
the exercise groups compared to the control
group.

Nonspecific chronic low back pain with an
insidious onset is the most common symptom of
AS. Chronic pain contributes to limitation of
spinal mobility, functional status and negatively
impacts quality of life. Gyurcsik et al. (34) found
no positive effect of GPR treatment on pain
scores in patients with AS. They stated that this
might be a result of the small number of subjects
enrolled in the study. Salaffi et al. (40) conducted
a study on 825 AS patients and reported the
MCID value for pain VAS score to be 1 unit or
25%. In the current study, only those subjects in
the first and second groups showed clinically
significant improvement in nighttime VAS scores.
Daytime pain VAS scores did not improve
significantly in the first 3 months in any of the
study populations. First two groups had
significantly lower daytime pain VAS scores at
the end of 6th month. This initial lack of
significant improvement may be explained by
subjects’ already very mild baseline daytime pain
VAS scores which may have made it difficult to
assess the effect of our intervention on pain
levels.

Although there is a scarcity of evidence regarding
the effectiveness of physical therapy modalities in
the treatment of AS, expert opinion supports the
use of these agents. Primary aim of using
physical therapy agents is to increase exercise
tolerance. Balneotherapy and spa therapy were
reported to impart beneficial effects when added
to exercise protocols (18, 41-43). Enginar et al.
(44) noted that a 15 session physical therapy
program resulted in additional improvement in
BASDAI, BASFI and BASMI scores when
administered together with a home-based
exercise program. Sari et al. (45) conducted a
study in which they administered ultrasound and
infrared therapies to lumbar regions of 30 AS
patients, who also received a home exercise
program and observed a positive effect on pain,
quality of life and depression scores. In the
current study, we observed no additional benefit
of microwave therapy over exercise in any of the
measured parameters.

This is the first study to assess the possible
effects of microwave therapy in AS patients.
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Presence of an exercise group that did not
receive microwave therapy and zero dropout rate
during the 6 month study period may be counted
as our study's strengths. Most prominent
limitations of the current study include not
discriminating patients with axial and peripheral
joint involvement, heterogeneity of medical
treatments and relative smallness of our study
population.

CONCLUSION

GPR exercises in addition to appropriate medical
treatment and performed in a supervised hospital
setting may have beneficial effects on disease

activity, functional status, pain, quality of life and
depression in patients with AS. However we did
not detect any additional positive effects of
microwave therapy over exercise. This may be in
part due to the presence of relatively better
baseline BASDAI, BASMI and VAS scores in the
exercise+ microwave group. In order to assess
the effectiveness of microwave therapy in AS
patients, there is still need for broader studies
that include larger numbers of subjects with
moderate-severe disease activity.
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