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Abstract
Myofascial pain syndrome (MPS) is one of the most common pain syndromes characterized by painful trigger points. 
Active trigger points may cause spontaneous pain, reduce quality of life, and result in workforce loss. Extracorporeal 
shock-wave therapy (ESWT), using radial or focused acoustic waves created outside the body, is a treatment method 
used for musculoskeletal problems. In Focused ESWT (F-ESWT), the depth of the body part to be targeted can be 
adjusted. Penetration into the tissue is better than radial waves. Radial ESWT (R-ESWT) has a more superficial effect, 
and its spread in liquids with a density similar to tissues is half that of focused ESWT. Previous studies have shown that 
radial and focused ESWT waves applied to trigger points in the upper trapezius fibres reduce reflected and local pain in 
myofascial pain syndrome. The aim of this study was to compare the effectiveness of radial and focused ESWT types on 
trigger points in upper trapezius fibres in patients with myofascial pain syndrome. This prospective, randomized, sham-
controlled study included 57 patients, randomly assigned to one of 3 groups. The patients underwent R-ESWT, F-ESWT 
and sham protocols for 4 sessions. Evaluations were made with a Visual Analog Scale (VAS) to assess pain, the Health 
Assessment Questionnaire (HAQ), and the Beck Depression Inventory (BDI) before treatment, post-treatment, then at 1, 3 
and 6 months after completion of the treatment. Symptom duration was the only parameter that was significantly different 
between the groups before the treatment (p = 0.025). VAS scores improved after treatment compared to baseline for all 
groups (p < 0.05), with improvements continuing in the ESWT groups. The BDI and HAQ scores did not differ between 
the groups, and the F-ESWT group showed a significant improvement in BDI and HAQ (p < 0.01, p = 0.018, respectively). 
The VAS scores of the ESWT groups were similar and significantly higher than those of the sham group, but mid-long 
term changes did not differ across the groups (p = 0.065).  In patients diagnosed with myofascial pain syndrome who 
underwent R-ESWT, F-ESWT and sham therapy on active trigger points in the upper trapezius fibres, an improvement in 
pain was observed in the R and F-ESWT groups even in the long term. While the improvement in pain scores was the 
same for the radial and focused types at all time points, the improvement in both was significantly higher compared to 
the sham application. 

Keywords  Pain · Pain management · Trigger points · Trapezius muscle

Received: 7 July 2025 / Accepted: 23 September 2025
© The Author(s), under exclusive licence to Springer-Verlag London Ltd., part of Springer Nature 2025

Comparison of the efficacy of radial and focused extracorporeal  
shock-wave therapy (ESWT) in myofascial pain syndrome: a randomized, 
sham-controlled study

Hüma Bölük Şenlikci1 · Özlem Yücealp1 · Pınar Borman2 · Zeynep Ince Keskin1 · Sevgi Gümüş Atalay1 · Evren Yaşar3

1 3

https://doi.org/10.1007/s10103-025-04676-5
http://crossmark.crossref.org/dialog/?doi=10.1007/s10103-025-04676-5&domain=pdf&date_stamp=2025-10-3


Lasers in Medical Science          (2025) 40:404 

Introduction

Myofascial pain syndrome (MPS) is a syndrome character-
ized by painful trigger points on palpation of certain points 
of common muscles. Pain on palpation tends to radiate and is 
sometimes even accompanied by sensory symptoms (such as 
paresthesia) or autonomic findings (piloerection, sweating, 
etc.) [1]. Trigger points can be either latent or active. Active 
trigger points may cause spontaneous pain, while latent trig-
ger points more commonly cause pain radiating with pal-
pation. Latent trigger points tend to become active trigger 
points as a result of acute stress, microtrauma or postural 
disorders, and the trapezius muscle is the muscle in which 
myofascial trigger points are most often seen [2]. Myofascial 
pain syndrome can cause many consequences such as distur-
bances in daily living activities, diminished quality of life, 
loss of workforce, anxiety and depression [1, 2]. Pharmaco-
logical therapy can be used for management, with stretch-
ing exercises, dry needling, acupuncture or physical therapy 
modalities as other effective treatment options for patients 
who are not willing to use drugs or have comorbidities [3, 4]. 

Extracorporeal shock-wave therapy (ESWT) is a physi-
cal therapy method using acoustic waves created outside the 
body. It is frequently used in musculoskeletal conditions, 
and has been demonstrated to be effective in disorders such 
as calcaneal spur, lateral epicondylitis, calcific tendinitis, 
myofascial pain syndrome, and fibromyalgia [5–8].

Radial or focused waves are differents types of ESWT 
targeting different depths of tissues. In Focused ESWT 
(F-ESWT), the depth of the body part to be targeted can 
be adjusted. Penetration into the tissue is better than radial 
waves, as Radial ESWT (R-ESWT) has a more superficial 
effect [6]. Although there may be some side-effects, both 
wave types are thought to be safe and are widely used [9].

Radial and focused ESWT waves applied to trigger 
points in the upper trapezius fibres reduce reflected and 
local pain in myofascial pain syndrome. The effectiveness 
of these waves has been evaluated in various studies, but the 
effectiveness of the two wave types has not been compared 
in patients with MPS trigger points in the upper trapezius 
fibres [6, 7]. Therefore, the aim of this study was to com-
pare the efficacy of R-ESWT and F-ESWT on trigger points 
in upper trapezius fibres in patients with myofascial pain 
syndrome.

Materials and methods

Patients and study design

This prospective, randomized, sham-controlled study was 
conducted in the Physical Medicine and Rehabilitation 

Department of Ankara Bilkent City Hospital. The study 
protocol was in accordance with the Declaration of Hel-
sinki and was approved by the 2nd Ethics Committee of 
Ankara Bilkent City Hospital (Approval number: E2-22–
3033). Human Ethics and Consent to Participate Decla-
rations were obtained from all the patients. Clinical trials 
registration was done restrospectively (ClinicalTrials.gov/
NCT06987721//25.05.2025). The study was funded by 
Ankara Bilkent City Hospital.

A total of 59 patients were enrolled in the study, and ran-
domly assigned to one of three groups using randomization 
software; Group R-ESWT: n = 20, Group F-ESWT: n = 19, 
and Group Sham: n = 20. All the patients were informed by 
an applicator physician about possible adverse effects of 
ESWT such as local swelling, reddening, tenderness, bruis-
ing or pain during application and hematoma developing 
in underlying tissues. One patient did not attend follow-
up appointments and one patient left the study before the 
completion of sessions, so the study was completed with 57 
patients (Fig. 1). Sociodemographic and clinical character-
istics of the patients were collected at baseline. Evaluations 
of pain, functionality and depression were made at baseline 
(pre-treatment), immediately after the completion of ESWT 
sessions, then at 1, 3, and 6 months after the completion 
of 4 sessions. During the follow-up period, the study par-
ticipants were prohibited from taking any analgesics other 
than paracetamol, from having any injections or any inter-
ventional procedures to the trigger points or from receiving 
physical therapy modalities. 

Inclusion and exclusion criteria

The diagnosis of MPS was based on the Travell and Simons 
5 major and 3 minor criteria. Major criteria were (1) local-
ized spontaneous pain, (2) presence of spontaneous pain 
and/or changed sensation in referred pain area, (3) palpable 
bands in muscle, (4) sharp tenderness along the taut bands, 
and (5) measurable limitation in range of motion. Minor cri-
teria were (1) pain or change in sensation caused by touch-
ing the taut bands, (2) presence of a local twitch response 
in the muscle upon needle insertion, and (3) reduced pain 
after stretching or injection of taut bands. All five major and 
at least 1 minor criteria are needed for a confirmed MPS 
diagnosis [10].

The study inclusion criteria were defined as age 18–70 
years, confirmed MPS diagnosis with active trigger points 
in the upper trapezius fibres, and pain related to trapezius 
muscle trigger points > 4 on a VAS of 1–10.

Exclusion criteria were (1) any cervical disc herniation 
(protrusion or extrusion) causing cervical root compression 
seen on magnetic resonance imaging and/or radicular pain 
with motor or sensory deficit, (2) presence of neurological 
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or rheumatological disorders and/or malignancy, (3) cogni-
tive impairment (Mini Mental State Examination < 23), (4) 
acute systemic infection or any other diseases that affect 
general condition, and (5) any open wound or sensory defi-
cit in the application area.

Randomization and blinding

A clinical trials randomization tool was used in the randomiza-
tion process. First, the physician assessed patients in terms of 
eligibility criteria and then the patients were randomly assigned 
to one of the groups using the clinical trials randomization tool. 
A second physician, blinded to the application method con-
ducted the baseline evaluation and another resident applied the 
ESWT method under the guidance of the first physician.

All the patients were informed about the application 
method in detail and signed informed consent forms were 

obtained. After all the sessions were completed, the second 
physician who was blinded to the application type, per-
formed the follow-up assessments.

Outcome measures

Visual Analog Scale (VAS)

A Visual Analog Scale (VAS) was used for the self-assess-
ment of pain intensity associated with MPS. Higher scores 
indicate more pain related to the trigger points of upper tra-
pezius muscle fibres [11].

Beck Depression Inventory (BDI)

The Beck Depression Inventory (BDI) was used to evaluate 
depression symptoms. The BDI consists of 21 items with 

Fig. 1  Flowchart of the study participants
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Sample size analysis

Using the randomized controlled study conducted by Özen 
et al., which aimed to determine the effects of physical ther-
apy modalities in lumbar disc herniation patients, the effect 
size (Effect size d = 0.47) was calculated based on the post-
treatment VAS (patient group = 5.33 ± 0.81, control group 
= 4.93 ± 1.16) [17]. With alpha error (p value) of 0.05 and 
1-beta error (power) value of 0.80 at this effect size value, it 
was determined that a minimum of 48 participants (16 per 
group) would be sufficient for the study. G*Power Statisti-
cal Program version 3.1.9.4 (Universität Düsseldorf, Ger-
many) was used for the sample size calculation.

Statistical analysis

Data were analyzed using SPSS, version 25.0 software 
(IBM Corp., Armonk, N.Y., USA). The normality of 
numerical data distribution was examined using the Kol-
mogorov–Smirnov test. Normally distributed continuous 
variables were reported as mean and standard deviation 
values, non-normal variables as median and interquartile 
range (IQR; 25th −75th percentiles) values, and qualitative 
data as frequencies and percentages. The categorical vari-
ables were compared using Fischer’s Exact test, Pearson 
chi-square, and Continuity correction according to expected 
counts. Numerical variables were compared with the Mann-
Whitney U or Independent Samples t-test between the two 
groups. The Paired Samples t-test or Wilcoxon test was 
applied in comparisons of repeated variables with two mea-
surements. Repeated numerical variables with three or more 
values were analyzed using the Repeated measures ANOVA 
or Friedman tests. In the analysis of numerical variables 
between more than two groups, ANOVA or the Kruskal-
Wallis test with posthoc Bonferoni correction were used. 
The confidence interval was set at 95%, and the margin of 
error at 5%. A value of p < 0.05 was considered statistically 
significant.

Results

The demographic data and clinical features of the patients 
are shown in Table 1. The symptom duration was higher in 
the F-ESWT group than in the sham group (p < 0.01), with 
no significant differences determined between the other 
paired group comparisons (p > 0.05).

The VAS, BDI and HAQ baseline scores were similar 
in all three groups (p > 0.05) Post-treatment and 3rd month 
VAS scores were significantly higher in the sham group than 
in both ESWT groups (p < 0.01). There was no significant 

higher scores indicating increased depression symptom 
severity [12].

Health Assesment Questionnaire (HAQ)

This questionnaire has 8 sections: dressing, arising, eating, 
walking, hygiene, reach, grip, and activities. There are 2 or 
3 items in each section, with each item scored on a Likert 
scale from 0 to 3 (0 = without any difficulty, 3 = unable to 
do). Higher scores indicate worse health based on the self-
report [13].

Procedure

An exercise program of stretching exercises for the trape-
zius muscle was given to all the participants for 4 weeks. 
Weekly reminders were given via telephone calls and in-
person follow-up visits. ESWT was applied with the same 
directions and to the same points of the trapezius muscle for 
a total of 4 sessions at one-week intervals (Figs. 2 and 3).

In accordance with the literature, the ESWT settings 
were 1500 pulses, 0.1 mj/mm, 10–16 Hz for radial appli-
cations, and 1500 pulses, 0.056 mj/mm, 6 Hz for focused 
applications. Focused application was adjusted to 3 cm 
depth [14–16]. The sham application mode is available on 
the device and produces only sound at a frequency similar to 
that of the radial or focused application. The Modus Radial 
& Focused Combined Shockwave Therapy Device (Inceler 
Med. Comp, Türkiye) was used for all applications (Fig. 4).

Fig. 2  Application regions of upper trapezius muscle
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with no significant difference found between R-ESWT and 
F-ESWT, and between F-ESWT and sham group (p > 0.05). 
The change in VAS at the 1 st month was higher in the 
F-ESWT group than in the sham group (p = 0.011); no sig-
nificant difference was found between the R-ESWT and 
F-ESWT groups (p = 0.297) and between the R-ESWT and 
sham groups (p = 0.125) (p > 0.05). The decrease in VAS 
score at 3 months was seen to be higher in the R-ESWT 
(p < 0.01) and F-ESWT (p < 0.01) groups than in the sham 
group, with no statistical difference between the R-ESWT 
and F-ESWT groups (p = 0.832). At 6 months no significant 
differences were determined in terms of change in VAS 
scores across the groups (p = 0.065) (Table 3).

The multivariate logistic regression analysis including 
age, gender, BMI, marital status, symptom duration, and 
VAS-pretreatment variables in the model showed that only 
the VAS-pretreatment score was positively associated with 
the change in VAS scores at 1, 3, and 6 months (p < 0.001 
for all analyses).

difference in the BDI and HAQ scores between the groups 
at different time points (p > 0.05) (Table 2).

All three groups showed improvement in VAS over time 
(p < 0.001,p = 0.029, p < 0.001; respectively). The baseline VAS 
score was significantly higher than the 1 st month, 3rd month, 
and 6th month scores in both the F-ESWT and R-ESWT groups 
(p < 0.05). Post-treatment VAS scores were lower than baseline 
only in the sham group (p = 0.023) (Table 2).

Compared to baseline, the BDI scores did not improve 
in the R-ESWT and sham groups (p = 0.114,p = 0,255; 
respectively). The F-ESWT group showed significant 
improvements in the BDI score compared to baseline 
(p < 0.01), at the1st month, 3rd month and 6th month 
(p = 0.021,p = 0.012,p = 0.018, respectively). The F-ESWT 
group showed improvement in HAQ compared to baseline 
(p = 0.018); the baseline-3rd month and baseline-6th month 
follow-up comparisons showed a significant difference 
(p = 0.028 and p = 0.011) (Table 2).

The decrease in VAS scores after treatment was higher 
in the R-ESWT group than in the sham group (p < 0.01), 

Fig. 3  Application of Focused and Radial ESWT, respectively
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in myofascial pain, and F- ESWT may be the first option for 
better outcomes.

Myofascial pain syndrome is a common disorder of the 
musculoskeletal system characterized by widespread taut 
bands and trigger points. Although its pathophysiology is 
not clear, it is thought to be due to triggering of low thresh-
old mechanosensitive afferents by a local dysfunction. The 
increase of inflammatory mediators around active trigger 
points also causes pain [1]. These metabolites may con-
tribute to nerve dysfunction, particularly autonomic and 

Discussion

The results of this study demonstrated an improvement in 
pain over time in the ESWT groups. F-ESWT was seen 
to have a positive effect on depression and general health, 
but the sham and R-ESWT applications had no effect. The 
greatest improvement in pain over time was seen in the 
ESWT groups, but there was no difference in improvement 
between the two modalities in the mid-long term. Based on 
these findings, it can be concluded that ESWT is effective 

Fig. 4  Modus Radial & Focused Combined Shockwave Therapy Device (Inceler Med. Comp, Türkiye)

 

1 3

  404   Page 6 of 10



Lasers in Medical Science          (2025) 40:404 

groups. However, as expected, this improvement was limited 
in the sham group. Previous studies have reported that pain 
reduction in patients undergoing real ESWT was superior to 
radiofrequency ablation therapy and dry needling methods 
[18]. Similar efficacy was obtained in the current study. This 
superiority even over interventional methods offers a good 
treatment option in terms of safety. In line with previous 
studies, the current study participants did not experience 
any complications or side-effects. Trapezius stretching exer-
cises were shown to all MPS patients and the patients were 
followed up with exercise compliance until the end of the 
treatment. It has been clearly stated that stretching exercises 
are another effective treatment method for MPS and that 
this effect is increased when combined with ESWT [21]. 
Therefore, improvement was also observed in the patients 
in the sham group who only applied stretching exercises. It 
is most likely that the pain scores of the patients in the sham 
group before and after treatment improved for this reason, 
but the effect did not increase through the mid-long term 
follow-ups.

Myofascial pain syndrome significantly impacts daily 
living activities. In previous studies, one of the reasons for 
preferring ESWT in daily clinical practice in MPS was the 
long-lasting effect. Those studies also indicated that pain 
relief and functional improvement generally start immedi-
ately after the first session and last for up to 2 years [19]. 
In the current study, the long-term effect on the pain scores 
was observed in both ESWT types. Depression and general 
health-functionality scores improved for up to 6 months 
after treatment, although this effect was not seen in the 
R-ESWT group [19].

The release of hyaluronan vesicles and the increase in 
collagen type 1 and 3 production induced by ESWT in 
MPS may contribute to extracellular matrix regulation [9, 
19]. Previous studies have shown that ESWT is superior to 
dry needling, laser applications, and trigger point injections 
with local anesthetic in MPS and it has been emphasized 
that the aforementioned mechanisms may be responsible for 
this effect. In addition, the reason for preferring ESWT in 
these studies has been stated to be both the quality and dura-
tion of the effect [9, 19].

The effectiveness of mesotherapy, another method used 
in the treatment of MPS, has also been the subject of studies 
in terms of comparison with ESWT, and ESWT has been 
shown to be superior [22]. In another study investigating 
the effect on MPS of tissue mobilization techniques, which 
are safe methods used in many musculoskeletal problems, it 
was revealed that ESWT has similar effectiveness to tissue 
mobilization techniques and is just as safe [21].

To the best of our knowledge, although there are many 
musculoskeletal disorder studies comparing R-ESWT and 
F-ESWT modalities, their effectiveness in MPS has not 

sensory small fibre, leading to local vasoconstriction and 
decreased blood flow, which results in hypoperfusion, as 
well as referred pain, allodynia, and hyperalgesia [2, 18]. 
It is thought that the effectiveness of ESWT increases the 
release of anti-inflammatory mediators and mediators that 
provide tissue regeneration by increasing the cell mem-
brane permeability. Due to endorphins, pain pathways are 
inhibited and blood flow is provided to hypoperfused trigger 
points with mediators [19, 20].

The beneficial effect of ESWT on pain in patients with 
MPS has been shown many times. In the current study, pain 
scores decreased in both the R-ESWT and F-ESWT patient 

Table 1  Demographic and clinical features of the study participants
R-ESWT 
Group 
(n = 20)

F-ESWT 
Group 
(n = 18)

Sham 
Group 
(n = 19)

p

Age (years) 
(mean ± SD)

40.6 ± 14.3 43.9 ± 10.5 40.1 ± 11.1 0.884a

Sex (n/%)
Female
Male

17 (85.0)
3 (15.0)1

14 (78.8)
4 (22.2)

19 (90.5)
2 (9.5)

0.546b

Body mass index 26.3 ± 4.3 26.1 ± 4.4 26.6 ± 6.9 0.957a

Marital status 
(n/%)
Married
Single

14 (70.0)
6 (30.0)

16 (88.9)
2 (11.1)

19 (90.5)
2 (9.5)

0.159b

Education level 
(n/%)
Primary school
Middle school
Highschool
University

4 (20.0)
2 (10.0)
6 (30.0)
8 (40.0)

3 (16.7)
1 (5.6)
5 (27.8)
9 (50.0)

3 (14.3)
4 (19.0)
7 (33.3)
7 (33.3)

0.864b

Occupation (n/%)
Clerical
Manual
Retired
Housewife

9 (45.0)
1 (5.0)
1 (5.0)
9 (45.0)

7 (38.9)
4 (22.2)
2 (11.1)
5 (27.8)

8 (38.1)
6 (28.6)
1 (4.8)
6 (28.6)

0.520b

Smoking (n/%) 3 (15.0) 9 (50.0) 6 (28.6) 0.060b

Alcohol (n/%) 1 (5.0) 3 (16.7) 3 (14.3) 0.493b

Symptom dura-
tion (months) 
(mean ± SD)

4.9 ± 2.1 5.7 ± 1.8 3.9 ± 2.0 0.025a

Previous treat-
ments (n/%)
None
Pharmacological 
treatment
Physical therapy 
agents
Trigger point 
injection

11 (55.0)
2 (10.0)
5 (25.0)
2 (10.0)

9 (50.0)
-
6 (33.3)
3 (11.1)

16 (76.2)
2 (9.5)
2 (9.5)
1 (4.8)

NA

Comorbidities 
(n/%)
None
Hypertension
Diabetes mellitus
Hypothyroidism
Asthma

16 (80.0)
2 (10.0)
1 (5.0)
1 (5.0)
1 (5.0)

15 (83.3)
1 (5.6)
2 (11.2)
-
1 (5.6)

15 (71.4)
3 (14.3)
1 (4.8)
2 (9.6)
-

NA

a ANOVA, b Pearson-Chi square, NA Not analyzed
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been compared in any previous study. The wave activity of 
R- ESWT follows a sudden and bouncing path by drawing 
a ballistic curve, while the energy density is low and large-
scale waves are created at a depth of 3–4 cm. In F- ESWT, 
since the energy density is high, both a cavitation effect is 
created and there are waves that can reach deep tissues. In a 
study by Yun et al. comparing the effectiveness of R-ESWT 
and combined ESWT on pelvic and hip tendinopathy, func-
tional improvement was found to be superior in patients 
receiving R-ESWT [23]. In a recent study conducted with 
hip osteoarthritis patients, F-ESWT was found to be more 
effective in terms of pain and functionality [22]. As reported 
in previous studies, it is thought that not only the depth of 
the pathology but also the tissue structural differences may 

Table 3  Comparisons of changes in visual analog scale scores over 
time

R-ESWT 
Group 
(n = 20)

F-ESWT 
Group 
(n = 18)

Sham 
Group 
(n = 19)

p*

Change in VAS scores Mean ± SD or Median (IQR)
VAS pretreatment/
post-treatment

3.8 ± 2.7 2.7 ± 2.4 1.0 (2.5) < 0.01

VAS pretreatment/1st 
month

2.2 ± 2.9 3.0 ± 2.6 0.8 ± 1.7 0.036

VAS pretreatment/3rd 
month

2.5 ± 2.8 2.7 ± 2.8 0.0 (1.5) < 0.01

VAS pretreatment/6th 
month

2.0 ± 3.0 2.3 ± 3.5 −0.9 ± 1.5) 0.065

*Kruskal-Wallis test with posthoc Bonferroni test, VAS Visual Ana-
log Scale

R-ESWT Group 
(n = 20)

F-ESWT 
Group (n = 18)

Sham Group 
(n = 19)

p (Between 
group com-
parisons)

Mean ± SD or Median (IQR)
VAS
  VAS-pretreatment 7.1 ± 1.8 7.7 ± 1.8 7.0 (2.0) 0.146c

  VAS- after treatment 3.4 ± 1.8 5.0 ± 2.0 6.0 (3.0) < 0.01c

  VAS-at 1 st month 4.9 ± 2.6 4.7 ± 2.4 6.0 (2.0) 0.245c

  VAS-at 3rd month 4.5 ± 2.4 5.0 ± 2.8 7.0 (2.0) < 0.01c

  VAS-at 6th month 5.1 ± 2.6 5.4 ± 3.2 7.0 (2.0) 0.062c

  p (Within group) < 0.001a 0.029a < 0.001b

Pairwise comparisons
  P (pretreatment/post-treatment) < 0.001d < 0.001d 0.023e

  p (pretreatment/1st month) < 0.01d < 0.001d 0.053e

  p (pretreatment-3rd month) < 0.01d < 0.01d 0.971e

  p (pretreatment/6th month) < 0.01d < 0.01d 0.749e

BDI
  BDI-pretreatment 15.72 ± 9.6 8.0 (14.0) 11.0 (11.0) 0.212c

  BDI- post-treatment 13.0 ± 9.2 5.5 (10.0) 10.0 (11.0) 0.237c

  BDI-at 1 st month 14.3 ± 10.8 4.0 (10.0) 9.0 (17.0) 0.126c

  BDI-at 3rd month 12 ± 10.5 2.0 (9.0) 10.0 (16.0) 0.136c

  BDI-at 6th month 11.5 ± 10.8 3.0 (9.0) 10.0 (14.0) 0.118c

  p (Within group) 0.114 < 0.01 0.255
Pairwise comparisons
  p pretreatment/post-treatment) NA 0.068 NA
  p (pretreatment/1st month) NA 0.021 NA
  p (pretreatment/3rd month) NA 0.012 NA
  p (pretreatment/6th month) NA 0.018 NA
HAQ
  HAQ-pretreatment 5.0 (23.0) 1.5 (18.0) 3.0 (12.0) 0.836c

  HAQ- post-treatment 5.0 (25.0) 0.0 (5.0) 1.0 (20.0) 0.231c

  HAQ-at 1 st month 3.5 (12.0) 0.0 (5.0) 3.0 (15.0) 0.448c

  HAQ-at 3rd month 2.0 (5.0) 0.0 (3.0) 1.0 (5.0) 0.082c

  HAQ-at 6th month 1.0 (6.0) 0.0 (1.0) 1.0 (25.0) 0.091c

  P(Within group) 0.104 0.018 0.390
Pairwise comparisons
  p (pretreatment/post-treatment) NA 0.293 NA
  p (pretreatment/1st month) NA 0.683 NA
  p (pretreatment/3rd month) NA 0.028 NA
  p (pretreatment/6th month) NA 0.011 NA

Table 2  The within and between 
group comparisons of the scales

a One-way ANOVA analysis, b 
Friedman test, c Kruskal-Wallis 
test with posthoc Bonferroni 
test, d Paired Samples t-test, e 
Wilcoxon signed-ranks test NA: 
Not analyzed, VAS Visual Ana-
log Scale, BDI Beck Depression 
Inventory, HAQ Health Assess-
ment Questionnaire
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