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Abstract

The objective of this study was to compare the impact of peloid and low-level laser (LLLT) treatment in conjunction with
a home exercise programme on short-term symptomatic pain, functional status and quality of life in individuals diag-
nosed with subacromial impingement syndrome (SIS). A total of 168 patients diagnosed with SIS were included in the
study, with 56 receiving LLLT + exercise, 56 receiving peloidotherapy + exercise, and 56 receiving exercise only. Patients
underwent clinical evaluations prior to treatment (first measurement), after treatment completion (second measurement),
and one month post-treatment (third measurement). Pain was evaluated using the Visual Analog Scale (VAS). Functional
status was evaluated using the Shoulder Pain and Disability Index (SPADI), and quality of life was evaluated using the
Short Form 36 (SF-36). Active range of motion of the shoulder was measured by the same investigator using a goniom-
eter. Statistically significant improvements in VAS, SPADI, SF-36, and ROM parameters were achieved after treatment
and at 1 month follow-up compared to pretreatment in both active treatment groups (p <.05). The third group showed
significant improvements in ROM and SF-36 physical components after treatment and 1 month later (p <.05). Low-level
laser therapy or peloid therapy given in addition to home exercise therapy for SIS were found to have similar short-term
effects on pain, functional status, quality of life and ROM.

Keywords Physical therapy modalities - Exercise therapy - Low level laser - Peloidotherapy - Subacromial impingement
syndrome

Introduction

Shoulder pain ranks as the third most prevalent cause of
musculoskeletal pain (Garving et al. 2017). It is estimated
that between 44 and 65% of all shoulder pain visits are
attributable to subacromial impingement syndrome (SIS)
(Consigliere et al. 2018). Neer initially described SIS as
the mechanical impingement of the rotator cuff tendons
and associated tissue between the coracoacromial arch and
greater tubercle of the humerus during overhead activities
(Neer 2005). Impingement in the subacromial space can
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cause discomfort at the coracoacromial arch in SIS. This
often results from the structures in the subacromial space
(Mackenzie et al. 2015). SIS occurs due to degeneration
and inflammation of anatomical structures within the sub-
acromial space (Michener et al. 2009). The typical clinical
symptom of SIS is pain, that focuses in the anterolateral
acromial region and extends to the humerus (Dong et al.
2015).

While rest, anti-inflammatory medication, and cold ther-
apy are the primary interventions for SIS treatment, physical
therapy techniques can be employed in cases where there is
no observable improvement. This treatment regimen may
include approaches such as manipulating and mobilizing
techniques, range of motion and strengthening exercises,
electrotherapy, laser therapy, and deep as well as superficial
heat remedies (Celik et al. 2009; Dogan et al. 2010; Kromer
et al. 2009). Research indicates that 70-90% of individuals
with SIS improve through the implementation of conserva-
tive treatment. Therefore, in cases where no major structural
pathology exists, conservative treatment for a period of 3—6
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months should be considered the primary treatment option
for SIS (Garofalo et al. 2011).

Laser therapy is a painless and non-invasive technique
that can be simply administered in physical therapy facili-
ties (Dundar et al. 2015). Low- level laser therapy (LLLT)
is a longstanding treatment option for patients experiencing
shoulder pain. However, inconclusive findings regarding its
effectiveness have led to controversy surrounding its appli-
cation (Basford et al. 1999).

Peloids are naturally occurring substances that contain a
wealth of inorganic and organic components, suitable for
use in various therapeutic applications (Gomes et al. 2013).
Peloids are used in thermotherapy due to their heating
mechanism. The organic and chemical content of peloids is
linked to their anti-inflammatory, analgesic, immunological,
and chondroprotective effects (Maraver et al. 2021). Muscu-
loskeletal disorders are frequently treated with peloids and
this treatment was shown to positively impact pain, func-
tion, and quality of life. They are considered a significant
area of treatment (Aksanyar et al. 2022).

To the best of our knowledge, no study in the existing
literature compares the effectiveness of these two treat-
ment modalities for SIS. Our study aimed to investigate
the impact of LLLT and peloidotherapy on short-term pain,
functional status, and quality of life among SIS patients.

Materials and methods

The research consisted of a hospital-based, prospective,
randomized controlled study. Approval was granted by the
Ethics Committee on 28th May 2018, allocated number
2019/0050 (28.05.2018, 2019/0050). The study included
180 individuals aged between 20 and 60 years who visited
the physical therapy and rehabilitation outpatient clinic,
were experiencing shoulder pain and received clinical and/
or radiological diagnoses of SIS. The shoulder was exam-
ined by inspecting, palpating, and testing the passive and
active range of motion. Further evaluation was conducted
through provocation tests including Hawkins, Neer, and
painful arch. All patients involved in the trial received
detailed explanations and provided both written and verbal
consent. The study was carried out in accordance with the
principles of the Declaration of Helsinki.

Inclusion criteria

were age between 20 and 60 years, experiencing pain in
shoulder range of motion reaching up to 150 degrees in any
plane of motion, experiencing shoulder pain when raising
the arm, forced movement of the arm above the head, testing
positive for Jobe’s test indicating supraspinatus involvement
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or positive Hawkins test indicating SIS, experiencing pain
in activities of daily living, exhibiting compliance and will-
ingness to participate in treatments, and providing evalua-
tion scores.

Exclusion criteria

for this study were previous shoulder girdle fracture, dis-
location/subluxation of the glenohumeral joint, adhesive
capsulitis, recent steroid injection into the shoulder within
the last six months, continuous use of steroids or NSAIDs,
acromioclavicular sprain or separation, and complete rup-
ture of rotator cuff tendons as observed on MRI. Patients
who had surgery on their neck or shoulder in the previous
12 months, neck pain that is consistent with radiculopathy,
systemic inflammatory rheumatic disease, disseminated
bacterial, viral, or fungal infections, malignancies, decom-
pensated heart failure, a cardiac pacemaker, angina status,
severe asthma, epilepsy, neurological deficits, or who were
currently pregnant did not participate. Additionally, patients
with positive drop arm test were also excluded.

Interventions

Participants were randomly allocated into three groups
based on a randomized table. The first group received peloid
application at 45 °C for 2 weeks, 5 days/week, 10 sessions
total, 20 min each, on the shoulder where SIS was observed.
A layer of peloid approximately 1.5-2 cm thick was applied
to the shoulder, before wrapping it with a nylon bag and
covering with a towel. After 20 min, the peloid layer was
removed and the treated area was gently cleaned using soft
cloths moistened with hot water, before concluding the ses-
sion. Medicinal peloid was acquired from Koéycegiz in the
Mugla province and contains a wealth of humic acid, as
well as organic and inorganic matter (Fig. 1) (Karaarslan
and Ordahan 2021). The patients in this group were admin-
istered a standard exercise programme for a duration of 2
weeks, together with peloidotherapy. The second group was
administered LLLT for a span of two weeks, with five treat-
ments a week for a total of ten sessions. With the patient
seated comfortably in a chair, wearing protective eyewear
and with their head turned away, LLLT was administered
to the shoulder with SIS. The subacromial space, glenohu-
meral space, and adhesion site of the supraspinatus tendon
were each treated with 100 Mw power output gallium-
aluminium-arsenide (GaAlAs) diode laser (Chattanooga,
Mexico, USA) emitting infrared light with a wavelength
of 860 nm and frequency of 1 kHz, with a dose of 3.6 j/
cm?2. The laser probe was held perpendicular to the skin for
40 s in an area approximately 15-20 cm2. The total session
duration was 120 s. Alongside LLLT, this group followed
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Fig. 1 Chemical analysis of pH value 847
peloid Electrical conductivity 4.500 uS/em
Density 1010 glem®
Salinity 1.5
Carbonate COs™ 18,000 mg/L
Carbon dioxide co, 0 mg/L
Solidity 424 Fr"S
Cations mg/L mEg/L % mval
Sodium Na* 977.075 42,500 82,758
Potassium K 13,685 0.350 0.682
Ammonium NH,* 0.000 0.000 0.000
Magnesium Mg 57,736 4752 9253
Calcium Cat* 74,549 3727 7258
Manganese Mn** 0.500 0.018 0.035
iron Fe™* 0.200 0.007 0.014
Total 1123,745 51.355 100,000
Anions mg/L mEqg/L % mval
Fluoride F 2400 0.126 0.253
Chloride cr 1175168 33,150 66,355
Bromide Br 3200 0.040 0.080
fodide I 1100 0.009 0.017
Nitrite NO,~ 0.544 0.012 0.024
Nitrate NO;~ 28,600 0.461 0.923
Sulfate S04% 175,000 3646 7298
Bicarbonate HCO; 762,500 12,500 25,021
Sulfur (sulfide) §* 0.000 0.000 0.000
Phosphate (Hydrogenphosphate) HPO,> 0.700 0.015 0.029
Total 2149212 49,959 100,000
Insolubles
Metasilicate acid H,Si0,4 85,124 1090
Metaboric asit HBO, 48,678 1111
Total mineralization 3406.758 mg/L

a standard exercise programme for two weeks. Patients
assigned to the exercise group (group 3) received a two-
week same standard exercise regimen as the other two
groups consisting of 10 repetitions with 2 sets per day, last-
ing around 30 min daily. All patients received a standard
home workout regimen comprising range-of-motion exer-
cises (active and active-assisted), Codman exercises, stick
exercises (in flexion, extension, abduction, adduction, and
internal-external rotation directions), isometric strength-
ening (5-7 repetitions with a contraction time of 6-7 s),
and self-stretching exercises for the inferior and posterior
capsule (static stretching for 15-20 s, according to pain
tolerance). Additionally, submaximal isotonic strengthen-
ing exercises were included. Exercises were arranged so as
not to exceed the patient’s pain tolerance limit and patients
were advised to use ice for 15 min if necessary. The physiat-
rist demonstrated the exercises to the patient and provided
a printed guide including illustrated exercise descriptions.
Compliance with the exercises was encouraged through

face-to-face or telephone interviews. Participants with less
than 75% compliance were excluded from the study.

Assessment parameters

Patients underwent evaluations prior to treatment (base-
line measurement 1), following treatment (measurement
2) and one month post-treatment completion (measure-
ment 3). During treatment, patients received instructions to
take paracetamol only when necessary for pain relief, with
a maximum daily limit of 2000 mg, unless they were on
continuous medication for comorbid conditions. However,
patients were advised to abstain from analgesics for 24 h
before evaluations.

The Visual Analogue Scale (VAS) was used for pain
assessment while the Shoulder Pain and Disability Index
(SPADI) was used to evaluate functional status and Short
Form 36 (SF-36) was used to assess quality of life. The
active range of motion of the shoulder was assessed by
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measuring flexion, abduction, internal-external rotation,
adduction and extended angles with a goniometer and the
results were documented.

Range of motion

Flexion, abduction, internal and external rotation were
assessed using a goniometer while in the supine position.
Active movements were also recorded during the assess-
ment. The goniometer was centred on the acromion for
abduction with 90° flexion of the shoulder and elbow, on
the greater tubercle for flexion, and on the olecranon for
internal and external rotation.

Visual Analog Scale (VAS)

In this study, patients’ pain levels were evaluated using
VAS. For the purpose of this study, a 10-centimetre line
was drawn and divided into 10 intervals with 10 millimetres
width. Patients were informed that 0 denoted no pain and 10
denoted the most severe pain. They were then asked to indi-
cate on the scale the level of shoulder pain experienced at
rest, during daily work activities, and at night. The distance
between zero pain and the point indicated by the patient
measures the level of pain experienced (Ritter et al. 2006).

Shoulder Pain and Disability Index (SPADI)

Functional assessment of patients used the Shoulder Pain
and Disability Index (SPADI) for evaluation. SPADI is a
scale that includes 5 questions about pain and 8 questions
about disability and patients are asked to answer these ques-
tions on a numeric scale of 0—10 (Roach et al. 1991; Breck-
enridge and McAuley 2011; Angst et al. 2011). The pain and
disability scores are calculated independently and together.
Increased scores indicate more intense pain and disability
(Roach et al. 1991; Angst et al. 2011; Williams et al. 1995).
The study of the validity and reliability of the Turkish ver-
sion of SPADI was carried out by Biger et al. (Erol et al.
2008).

Short form 36 (SF-36)

Quality of life was evaluated using the Short Form 36 (SF-
36) health survey. SF-36 is a 36-item questionnaire com-
prising of 8 domains designed to evaluate overall quality
of life. The scale comprises eight subgroups, namely gen-
eral health, physical functioning, physical condition, pain,
life functions, social functions, emotional state and mental
health, along with two summary scales; mental health and
physical health. The measure is evaluated on a scale ranging
from 0 to 100, where 0 denotes the poorest health status and
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100 represents the optimal health status. This scale was spe-
cifically designed for application within the general popula-
tion. The validity and reliability of the Turkish version of
the scale was examined by Kogyigit et al. (Kocyigit 1999).

Statistical analysis

IBM SPSS 26 package program (Armonk, NY, USA)
was used to analyse the data. The significance level was
assessed at 0.05. Examination of the skewness and kurto-
sis coefficients of the measurements for each variable for
patients with SIS throughout the study was used to deter-
mine whether the values showed normal distribution. The
results showed that the VAS, shoulder pain and disability
scale, and the total SPADI scores and physical and men-
tal component levels fell within + 1.5, whereas range of
motion measurement scores did not. The presence of nor-
mal distribution can be inferred when the skewness and kur-
tosis coefficients of the measured values fall between the
range of + 1.5 (Tabachnick 2013). The repeated measures
ANOVA analysis, a parametric statistical method, was uti-
lized to compare the measurements of VAS, shoulder pain
and disability scale, total SPADI scores, and physical and
mental component levels. In contrast, the Friedman test, a
non-parametric statistical method, was used to compare the
range of motion scores.

For inter-group analyses, the one-way ANOVA test was
used for normally distributed variables, while the Kruskal
Wallis H test was used for non-normally distributed vari-
ables. The chi-square test was employed for discontinuous
variables and the one-way ANOVA test was used for con-
tinuous variables when comparing descriptive information
between groups.

Sample size

The sample size for the study was calculated using G*Power
3.1.9. The effect size was determined to be 0.25, with a mar-
gin of error of 0.05 and a power value of 0.95, using param-
eters specific to the type of test. The study consisted of three
groups with three measurements, and a total of 168 partici-
pants were included, guided by Kepekgei et al.‘s research
(VAS score) (Kepekgi et al. 2018). Consistent with these
findings, the study enrolled 168 patients with SIS, with
equal numbers of participants (56 per group) assigned to the
peloid, LLLT, and exercise interventions.
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Results

The research was conducted with a sample of 168 partici-
pants with mean age of 49.38 +9.15 years. Due to pandemic
conditions, 3 participants from the peloidotherapy group, 2
from the laser group, and 3 from the exercise group were
unable to complete the treatment. As a result, 1 participant
from the peloidotherapy group, 2 from the LLLT group, and
1 from the exercise group were excluded from the study for
non-compliance with exercise. Demographic and clinical
features of the patients are outlined in Table 1. There were
no significant disparities between the groups with regards
to their clinical and demographic characteristics at baseline
(p>.05). No adverse effects were noted during treatment.
The peloid and LLLT treatments significantly reduced
VAS scores for patients with SIS from pre-treatment through
the end of treatment and one month afterward. The laser
group also showed a significant decrease in VAS scores
from the end of treatment to one month later (p<.05).

Table 1 Demographic and Clinical Characteristics of Patients

However, the two treatments did not differ significantly
(p>.05) according to the results in Table 2.

Patients diagnosed with SIS and treated with either pel-
oid or LLLLT registered significant reductions in shoulder
pain and disability levels. Additionally, their total scores on
SPADI dropped considerably from pre-treatment to post-
treatment and remained consistent one month later (p <.05).
A noteworthy reduction in shoulder disability and total
SPADI scores occurred from after treatment to 1 month
post-treatment in the group (p <.05). However, there was
no significant difference between the two treatment modali-
ties (p>.05) (Table 3).

Significant increases in physical component levels of
SF-36 were observed in the peloid and exercise group from
before treatment to 1 month after treatment, as well as in
the LLLT group from pre-treatment to post-treatment, 1
month after treatment, and from post-treatment to 1 month
after treatment (p <.05). There was a significant increase
in mental component levels in the peloid group between

Introductory (A) Peloid group (B) LLLT group (C) Exercise group v p*
information (N=56) (N=56) (N=56)
Gender Female 49 (87.5) 47 (83.9) 48 (85.7) 0.29 0.864
Male 7 (12.5) 9(16.1) 8(14.3)
Education Level Uneducated 5(8.9) 4(7.1) 4(7.1) 2.72 0.951
Primary School Graduate 35 (62.5) 36 (64.3) 30 (53.6)
Secondary School 3(54) 2 (3.6) 3(54)
Graduate
High School Graduate 8(14.3) 7(12.5) 10 (17.9)
University Graduate 5(8.9) 7(12.5) 9(16.1)
Marriage Status Married 47 (83.9) 48 (85.7) 49 (87.5) 9.42 0.051
Single 6 (10.7) 0(0.0) 2 (3.6)
Widow 3(5.4) 8(14.3) 5(8.9)
Employment Status Employed 10 (17.9) 14 (25.0) 15 (26.8) 4.50 0.609
Housewife 41(73.2) 41(73.2) 36 (64.3)
Retired 4(7.1) 1(1.8) 4(7.1)
Not working 1(1.8) 0(0.0) 1(1.8)
Previous Drug Yes 14 (25.0) 21 (37.5) 22 (39.3) 3.03 0.220
Treatment No 42 (75.0) 35(62.5) 34 (60.7)
Previously Used Paracetamol 6 (10.7) 11 (19.6) 9(16.1) 6.99 0.322
Medication NSAID 8 (14.3) 8 (14.3) 10 (17.9)
Others 0(0.0) 2 (3.6) 3(5.3)
No Treatment 42 (75.0) 35(62.5) 34 (60.7)
Affected Side Right 33 (58.9) 37 (66.1) 34 (60.7) 0.66 0.720
Left 23 (41.1) 19 (33.9) 22 (39.3)
Dominant Arm Right 54 (96.4) 49 (87.5) 52(92.8) 5.74 0.219
Left 2 (3.6) 7 (12.5) 4(7.2)
x+SD x+SD x+SD F p**
Age 49.05+10.30 51.48+5.51 47.61+10.49 2.61 0.076
Height 160.04 +6.96 161.82+8.31 161.64+8.07 0.89 0.413
Weight 76.23 +13.39 78.71+£12.63 79.02+11.88 0.82 0.443
Pain Duration 40.87+37.93 37.23+£39.28 30.59+35.57 1.08 0.343

*Chi-Square Test, y* Chi-squared statistic **One-Way ANOVA Test, LLLT: Low-Level Laser Treatment, X : Arithmetic Mean, SD: Degree of

Freedom
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Table 2 Comparison of Visual Analogue Scale (VAS) scores before and after treatment

Visual Analog Scale (A) Peloid group  (B) LLLT group

(C) Exercise group

Intergroup analysis ~ Comparison of treatments

(N=56) (N=56) (N=56) Hkkx

Measure X SE X SE X SE

1. Pre-Treatment 791 021 7095 0.19 7.00 0.19 p<.01 1-2 (p>.05)
A-C, 1-3 (p>.05)
B-C

2. Post Treatment 4.58 0.35 4.64 0.33  7.20 020 p<.001
A-C,
B-C

3. One Month After Treatment = 4.25 0.37 3.64 035 7.55 0.18 p<.001
A-C,
B-C

sd 2 2 2

F 61.40 77.75 4.16

p 0.000 0.000 0.018

Significant Difference 1-2,1-3 1-2,1-3,2-3 1-3

The repeated measures ANOVA test, LLLT: Low-Level Laser Treatment, X : Arithmetic Mean, SE, Standard Error, SD: Degree of Freedom

pre-treatment and post-treatment, as well as between post-
treatment and 1 month post-treatment. The LLLT group
also showed a significant increase in mental component
levels between pre-treatment and post-treatment, as well
as between post-treatment and 1 month post-treatment
(p<.05). Conversely, the exercise group experienced no
significant change (p > .05) (Table 4).

Shoulder abduction, internal rotation, and external rota-
tion scores of patients diagnosed with SIS who received
either peloid or LLLT treatment had a significant increase
from pre-treatment to post-treatment and one month after
treatment (p <.05). In the intervention group, the patients’
shoulder flexion and extension scores significantly increased
from pre-treatment to 1 month after treatment. Additionally,
their shoulder external rotation scores showed a significant
increase from pre-treatment to post-treatment. Statistical
analysis indicated that there was no significant difference
between the two treatment methods (p >.05) (Table 5).

Discussion

The findings, which assessed the short-term efficacy of
LLLT and peloidotherapy therapies for patients with SIS,
demonstrated the effectiveness of both treatments in reduc-
ing pain, improving functional status, enhancing quality of
life, and increasing ROM in the short term.

LLLT has been employed to treat musculoskeletal disor-
ders as it has analgesic, biostimulative, wound-healing, and
lymphocyte activation effects (MF et al. 2022; Ozkaraoglu
et al. 2020; Ahmed et al. 2022). Several academic studies
indicated that low- level laser could be an effective inter-
vention for SIS treatment. A meta-analysis conducted by
Haslerud et al. demonstrated that laser therapy could have
an analgesic impact on shoulder tendinopathy and may
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accelerate the healing process when combined with exer-
cise or physical therapy modalities (Haslerud et al. 2015).
Alfredo et al. concluded that low-dose laser therapy com-
bined with exercise in SIS will provide pain reduction and
faster functional recovery by controlling inflammation or
stimulating tendon repair (Alfredo et al. 2021). Abrisham
et al. conducted a study in which LLLT was implemented in
conjunction with exercise in patients with SIS. The results
indicated that this combined treatment proved to be more
effective than exercise therapy alone in alleviating pain and
improving range of motion in the shoulder (Abrisham et
al. 2011). In a review of 78 randomized controlled trials,
Bjordal and colleagues determined that LLLT has the poten-
tial to decrease pain in subacute and chronic tendinopathies
provided that the dosage is appropriate to the treatment
procedure and the location of the condition (Bjordal et al.
2001). Alternatively, Gomez et al. utilized high- level laser
therapy in combination with exercise for patients afflicted
with SIS. They determined that this intervention proved no
more efficacious than the control group, subjected only to
placebo laser therapy and exercise, in ameliorating pain or
enhancing functionality for SIS patients (Aceituno-Gomez
et al. 2019). In our study, similar to the literature, LLLT was
found to be effective on pain, functional status, quality of
life and ROM in patients with SIS. Consequently, low-level
laser therapy can be considered a trustworthy and effective
remedy in SIS treatment planning.

The impact of peloids involves a blend of mechanical,
thermal and chemical influences. Thermal impacts manifest
when peloids store heat adeptly and gradually transfer it to
the skin’s surface. The high heat retention capacity of pel-
oids leads to a slow heat loss, resulting in deep tissue heating.
Inorganic (sulphur, sodium, magnesium chloride, sulphate,
iodine, bromine, zinc and selenium) and organic (bitumen,
pectin, cellulose, lignin, humin, sulphoglycolipids, humic,
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Table 3 Comparison of SPADI scores before and after treatment
Measure (A) Peloid group (B) LLLT group (C) Exercise group Intergroup Com-
(N=56) (N=56) (N=56) analysis parison
X SE X SE X SE of treat-
ments
Shoulder 1. Pre-Treatment 72.04 2.07 72.14 2.04 63.96 2.29 p<.01 1-2
Pain Scale A-C, (p>.05)
B-C 1-3
2. Post Treatment 42.47 3.48 38.79 2.86 62.96 2.51 p<.001 (p>.05)
A-C,
B-C
3.0ne Month After 37.27 2.94 33.82 2.93 63.04 2.71 p<.001
Treatment A-C,
B-C
sd 2 2 2
F 79.01 86.99 0.09
p 0.000 0.000 0.918
Significant Difference 1-2,1-3 1-2,1-3 -
Shoulder 1. Pre-Treatment 56.41 2.64 53.66 2.60 49.02 2.90 p>.05 1-2
Disability 2, Post Treatment 33.07 3.10 28.10 2.62 43.64 2.82 p<.01 (p>.05)
Scale A-C, 1-3
B-C (p>.05)
3.0ne Month After 26.59 2.68 23.84 2.56 45.71 3.08 p<.001
Treatment A-C,
B-C
sd 2 2 2
F 87.71 68.97 2.29
p 0.000 0.000 0.106
Significant Difference 1-2,1-3,2-3 1-2,1-3 -
Total SPADI 1. Pre-Treatment 62.42 221 60.77 2.25 54.77 2.52 p>.05 1-2
Score 2. Post Treatment 36.68 3.10 32.21 2.53 51.07 2.53 p<.01 (p>.05)
A-C, 1-3
B-C (»p>.05)
3.0ne Month After 30.70 2.70 27.68 2.58 52.38 2.75 p<.001
Treatment A-C,
B-C
sd 2 2 2
F 99.48 87.93 1.19
p 0.000 0.000 0.308
Significant Difference 1-2,1-3,2-3 1-2,1-3 -

The repeated measures ANOVA test, LLLT: Low-Level Laser Treatment, X : Arithmetic Mean, SE, Standard Error, SD: Degree of Freedom

fulvic and ulmic acids) substances contained in peloid cause
chemical effects. The absorption of these substances via the
skin leads to vasodilation, relaxation of smooth muscles,
inhibition of inflammation in Langerhans cells of the skin,
prevention of arachidonic acid breakdown into prostaglan-
dins, and inhibition of hyaluronidase activity, culminating
in antioxidant, antiviral and anti-inflammatory outcomes
(Odabeasi et al. 2008; Fraioli et al. 2011). There is a paucity
of research examining the effectiveness of peloidotherapy
in treating patients with SIS. The findings of the study sup-
port the use of peloidotherapy for the treatment of SIS. The
available research suggests that peloidotherapy can be an
effective treatment for SIS. Kepekgi et al. conducted a study
that administered peloid and exercise therapy to one group
by a nurse in hospital, while the other group received the

same treatment at home with supervision from the patient’s
companion. The reduction in pain scores was considerably
greater in the peloidotherapy group that received treatment
in the hospital, as opposed to those who received the therapy
at home (Kepekgi et al. 2018). A study by Sen et al. exam-
ined the impact of balneotherapy on patients with RDS. A
total of 29 patients participated in a 15-session course of
peloid therapy and exercise over three weeks. There were
significant improvements in the patients’ pain and functional
status following treatment and at the end of the third month
(Sen et al. 2010). A randomized single-blind study was
conducted by Tefner et al. to investigate the effectiveness
of balneotherapy in patients diagnosed with chronic shoul-
der pain. Forty-six patients were divided into two groups.
The first group underwent ten exercise and transcutaneous
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Table 4 Comparison of Physical and Mental Component Scores Before and After Treatment

Measure (A) Peloid group (B) LLLT group (C) Exercise group Intergroup Com-
(N=56) (N=56) (N=56) analysis parison
X SE X SE X SE of treat-
ments

Physical 1. Pre-Treatment 37.68 2.68 36.05 2.62 40.89 2.33 p>.05 1-3
Component 2. Post-Treatment 42.43 271 43.79 2,68 4403 266  p>.05 (p>.05)

3.0ne Month After 47.84 3.08 51.58 2.81 48.42 2.70 p>.05

Treatment

sd 2 1.69 2

F 9.42 21.66 9.45

p 0.000 0.000 0.000

Significant Difference 1-3 1-2,1-3,2-3 1-3
Mental 1. Pre-Treatment 36.64 3.11 39.57 2.83 46.34 2.49 p>.05 1-3
Component 2. Post-Treatment 41.21 299 4711 2.63 47.85 283 p>.05 (p>.05)

3.0ne Month After 47.90 3.51 52.59 3.10 51.95 3.24 p>.05

Treatment

sd 1.70 2 2

F 8.82 10.89 3.67

p 0.001 0.000 0.029

Significant Difference 1-3,2-3 1-2,1-3 -

The repeated measures ANOVA test, LLLT: Low-Level Laser Treatment, X : Arithmetic Mean, SE, Standard Error, SD: Degree of Freedom

electrical nerve stimulation (TENS) sessions three times a
week for four weeks, while the second group underwent
fifteen exercise, TENS and balneotherapy sessions during
the same period. Both groups exhibited significant improve-
ments in their pain and disability scores. When comparing
the two groups, the group receiving balneotherapy exhibited
a more noticeable improvement in both pain and disability
(Tefner et al. 2015). The findings of our study showed that
peloidotherapy is effective and safe for the treatment of SIS,
in line with the literature.

The findings of our study should be interpreted with a
number of limitations in mind. The most significant con-
straint to our study is the brief follow-up duration. Addition-
ally, the research being completed solely at one centre may
impede the generalisation of results. The implementation of
exercise therapy as a home program, rather than under the
supervision of a physiotherapist in a hospital setting, may
have impacted patient compliance and decreased the effec-
tiveness of the exercise.

In addition, this research constitutes the first random-
ized controlled trial that compares the efficacy of peloid and
LLLT treatment among patients diagnosed with SIS.

Conclusion

For the conservative management of SIS, both peloidother-
apy and LLLT exhibit comparable favourable outcomes on
pain, functional status, quality of life, and ROM. The effi-
cacy of peloidotherapy and LLLT in SIS over the long run
needs confirmation with extensive follow-up studies.
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Table 5 (continued)

Comparison of treatments

Intergroup analysis

(C) Exercise group

(N=56)

(B) LLLT group

(N=56)

(A) Peloid group

(N=56)

Measure

SO

1.75
2.08
2.17

SE

0.76
0.61
0.66

SO

1.50
2.25
2.25

SE

0.82
0.49
0.37

SO

SE
0.91
0.69

0.

p>.05 1-2 (p>.05)

40.62

39.02
42.95

1.56
2.13

2.31

39.20
41.87
43.09

1. Pre-Treatment

Shoulder Extension

> .05 1-3 (p>.05)

42.50

2. Post-Treatment

42.68 p>.05

43.21

49

3.0ne Month After Treatment

15.92
0.000
1-3

37.63
Friedman test, LLLT: Low-Level Laser Treatment, X : Arithmetic Mean, SE, Standard Error, SD: Degree of Freedom

0.000

31.25
0.000

1-2,1-3

1-2,1-3

Significant Difference
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