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ABSTRACT

Objectives: The aim of this study was to investigate the efficacy of peloidotherapy on pain, functional status, and quality of life (QoL) in
patients with unilateral plantar fasciitis (PF).

Patients and methods: This prospective, observational pilot study included a total of 80 patients (13 males, 67 females;
mean age: 47.7£9.9 years; range, 28 to 68 years) with a diagnosis of unilateral PF between April 2018 and October 2018. The patients were
divided into two equal groups. The study group (n=40) received peloidotherapy (five days per week for two weeks, total of 10 sessions)
+ Achilles tendon and plantar fascia stretching exercises (self-stretching for two weeks twice per day for 30 sec, 10 repeats) + heel cup
treatment. The control group (n=40) received Achilles tendon and plantar fascia stretching exercises + heel cup treatment. The patients
were evaluated before and after treatment using the Visual Analog Scale-pain (VAS-pain), Foot and Ankle Outcome Scores (FAOS), and
Heel Tenderness Index (HTT).

Results: The study group showed statistically significant improvements for all parameters after treatment compared to baseline (p<0.05).
Control group showed statistically significant improvements in the VAS-pain, HTI, and FAOS-QoL subscales after treatment compared to
baseline (p<0.05). The study group had a better improvement in the VAS-pain, FAOS-pain, and FAOS-work daily life subscales than the
control group (p<0.05).

Conclusion: These results indicate that peloidotherapy may be effective in reducing pain and improving functional status and QoL for
patients with unilateral PF.
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Plantar fasciitis (PF) is one of the most widespread
causes of heel pain in adults. The lifelong incidence is
10%, with an increasing incidence among women from
40 to 60 years of age. It can be also named as heel spur
syndrome or painful heel syndrome.? Although its
etiology is not fully known, limited ankle dorsiflexion,
increased body mass index, long durations standing,
overwork, sedentary life styles, pes cavus, pes planus,
strained Achilles tendon and intrinsic foot muscles
have been implicated.®* For diagnosis, examination
findings are critical with patient history and presence
of risk factors. The first symptom is sharp pain like

a knife stab on the proximal medioplantar face of
the foot when standing from bed in the mornings.
The pain may reduce within a few steps; however,
worsening at the end of the day is typical. Physical
examination findings are limited, with an important
finding sensitivity during palpation of the site where
the proximal plantar fascia adheres to the anteromedial
calcaneus.!"’

Conservative treatment is the first-line treatment
of choice. Plantar fasciitis is a condition that is
self-limiting and no matter what treatment is given,
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it usually resolves within a year. Of patients, 90%
benefit from conservative treatments.” With the
conservative approach, invasive treatments include
corticosteroid injections, botulinum toxin injections,
platelet-rich plasma injections, and dry needling. Non-
invasive treatments include oral acetaminophen or
non-steroidal anti-inflammatory drugs, plantar fascia
stretching exercises, heel cups, orthoses, physical
therapy, and extracorporeal shockwave therapy.B
Additionally, kinesiotape, ultrasound treatment,
prolotherapy, manual therapy, and dry cupping
therapy are the other modalities to reduce pain and
provide functional healing in PF patients.*® One
of the non-invasive methods used for conservative
treatment of PF is peloidotherapy which is commonly
used for many disorders caused by musculoskeletal
system diseases. Plantar fasciitis is one of the
areas of use for peloids. Peloidotherapy stimulates
protein synthesis, suppresses arachidonic acid and
inflammatory cytokines such as interleukin (IL)-1,
tumor necrosis factor-alpha (TNF-a), leukotriene B4
(LTB4), and prostaglandin F2 (PGF-2) showing anti-
inflammatory effects. Biological activity is due to the
content of sulfur compounds, magnesium, manganese,
iron, and humic acid. With the hyperthermic effect,
heat shock proteins (HSPs) and cardiac antioxidant
defense proteins are stimulated. The increase in plasma
beta (P)-endorphin levels may explain the increased
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analgesic effect. With the thermal effect, cortisol
and catecholamine secretions increase which may
explain the anti-inflammatory effect. It is of utmost
importance to heat peloids to the correct temperature
to yield effective treatment outcomes.!'1?

In the present study, we aimed to investigate
peloidotherapy for patients with unilateral PF, as a
non-invasive conservative treatment method, and to
examine its effect on pain relief and improvement in
the functionality and quality of life (QoL).

PATIENTS AND METHODS

This prospective, observational, pilot study
was conducted at Konya Training and Research
Hospital, Department of Physical Medicine and
Rehabilitation between April 2018 and October 2018.
A total of 80 patients (13 males, 67 females; mean
age: 47.7£9.9 years; range, 28 to 68 years) who were
admitted to our clinic with unilateral heel pain and
diagnosed with unilateral PF were included. All
patients had a Visual Analog Scale-pain (VAS-pain)
score of >4. Patients with bilateral PF, lumbar disc
hernia and rheumatic diseases were excluded from
the study. A written informed consent was obtained
from each patient. The study protocol was approved
by the Selguk University Faculty of Medicine, Clinical
Researches Ethics Committee (No: 2018/66). The study

‘ Evaluated for eligibility (n=112) ‘

Excluded (n=32)
» Not meeting inclusion criteria (n=22)

« Declined to participate (n=6)
o Other reasons (n=4)

‘ Divided into two groups (n=80) ‘

v Allocation

Peloidotherapy + plantar fascia and Achilles tendon stretching
exercises + heel cup (intervention group) (n=40)

L

Second week follow-up (n=34)

6 patients drop out (Because; a two patients could not get
permission from the work place, an increase in pain when
a patient commutes to treatment, a patient has difficulty
commuting to treatment, a patient with unknown reason)

Analyzed (n=34)

Figure 1. Study flow chart.

A/ Follow-up |/

Analysis

Planter fascia and Achilles tendon stretching exercises + heel cup
(control group) (n=40)

Second week follow-up (n=40)

Analyzed (n=40)
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Figure 2. Peloidotherapy application in
fasciitis.

‘N )
unilateral plantar

was conducted in accordance with the principles of the
Declaration of Helsinki.

Intervention

The patients were divided into two equal groups.
The control group (n=40) was given silicone heel cups
and plantar fascia and Achilles tendon stretching
exercises, while the study group (n=40) was given
peloidotherapy in addition to the same treatment.
The study group was evaluated by a physician, while
the control group was evaluated by another physician
before treatment (baseline) and at the end of the
treatment. Both groups of the patients were allowed to
take oral paracetamol, as needed. However, they were
not allowed to take paracetamol within the first 24 h
before each evaluation session. The study flow chart is
shown in Figure 1.

Plantar fascia and Achilles tendon stretching
exercises were performed two times per day by the
patient themselves, with 10 repeats for 30 sec each
in a home-based program. Exercises were shown
to patients by an experienced physiotherapist.
Peloidotherapy encompassed % of the foot including
the heel and was applied with 2 to 2.5 cm thickness
on the heel, with 45°C temperature for 30 min for a
total of 10 sessions. After administration, the foot was
wrapped in stretch film and a thick covering with
the aim of preserving heat (Figure 2). At the end of
treatment, the peloid was cleaned with the scraping
method. The content analysis for the medical peloid
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is shown in Table 1. Pain was evaluated using the
VAS-pain. Heel tenderness was assessed using the
Heel Tenderness Index (HTI). Quality of life and
functional status were evaluated using the Foot and
Ankle Outcome Score (FAOS) before treatment and
at the end of the second week after treatment by the
same physician.

Evaluation parameters
Visual Analog Scale

The patients’ pain levels were evaluated using a
10 cm horizontal line. The patients were requested to
state the level of their pain. Pain level was 0=no pain
and 10=most severe pain. The point with greatest
distance from 0 marked by the patient showed the level
of pain felt by the patient.!¥

Heel Tenderness Index

The sensitivity with pressure at the adhesion site
of the plantar fascia to the calcaneus was evaluated
by the researcher. Points were 0= no pain, 1= painful,
2= painful and tendency to pull back and 3= painful
and foot fully pulled back.

Foot and Ankle Outcome Score

Function and QoL were evaluated using the
FAOS." The FAOS is a 42-item survey divided
into five subsections of pain, other symptoms, daily
life activities, sport and recreation functions, and
QoL related to feet and ankles. The pain subscale is
comprised of nine items, while the other symptoms
subscale includes seven items. The daily life activities
subscale is consisted of 17 items, the sport and
recreation functions subscale is consisted of five items
and the QoL concerned to feet and ankles includes
four items. Each question is given points on a five-
point Likert scale (0-4) and each of the five subscale
scores are calculated by adding the subscale items.
Raw scores are transformed into final points from
0-100 (from the worst result to the best result).l'*!3
The Turkish validity and reliability studies were
performed by Karatepe et al.'”! The scales were filled
by the researchers.

Statistical analysis

Statistical analysis was performed using
the NCSS (Number Cruncher Statistical System)
2007&PASS (Power Analysis and Sample Size)
2008 Statistical Software (NCSS LLC, Kaysville,
Utah, USA). Descriptive data were expressed in
mean * standard deviation (SD), median (min-max)
or number and frequency. Quantitative data showed



a normal distribution using the Kolmogorov-Smirnov
and Shapiro-Wilk tests. Quantitative data with
normal distribution had two-group comparisons
using the Student t-test, while the Mann-Whitney
U test was used for two group comparisons of data
without normal distribution. For the comparison
of qualitative data, the Pearson chi-square test,
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Fisher-Freeman-Halton exact test, and Fisher’s exact
test were used. Intra-group comparisons of data with
normal distribution were carried out using the paired
samples t-test, while intra-group comparisons of data
without normal distribution were performed using
the Wilcoxon signed-rank test. A p value of <0.05 was
considered statistically significant.

TABLE 1
Chemical analysis of peloid

Examined parameters Unit Method/device Analysis
Color = Visual Light coffee color
Smell - Sensory Odorless
pH = Potentiometric 8.75
Water holding capacity (%) (105°C) Gravimetric 79.63
Humic acid g/L Gravimetric 46.98
Bituminous substances g/L Gravimetric 1.62
Hemicellulose, cellulose g/L Gravimetric 24.84
Lignin, humin g/L Gravimetric 126.23
Dissolved carbohydrates g/L Gravimetric 2.64
Hydrogen sulfide g/L Titrimetric 0.00
Total of inorganic materials g/L Gravimetric 1,147.50
Total of organic materials g/L Gravimetric 202.5

TABLE 2
Baseline characteristics of the study population

Study group (n=40) Control group (n=40)
n % Mean+SD  Median Min-Max n % Mean+SD  Median Min-Max p
Age (year) 50.6+9.9 50 28-65 44.9+9.1 43.5 29-68 0.008*
Sex 0.130°
Female 36 90.0 31 775
Male 4 10.0 9 22.5
BMI (kg/m?) 32.0+3.9 31.4 22.7-41.3 30.0+4.5 29.9 20.8-40.6  0.036***
Marital status 0.201°
Married 39 975 35 875
Single 1 2.5 5 12.5
Educational status 0.106¢
Primary school and below 29  72.5 22 550
Middle school 1 2.5 6 15.0
High school and above 10 250 12 30.0
Employment status 0.0734
Working 5 12.5 13 325
Housewife 31 775 25 62.5
Retired 4 10.0 2 5.0
Disease characteristics
Pain duration (month) 3.4+1.3 3 1-6 2.7+1.5 2.5 1-6 0.021**¢
Which foot 0.823°
Right foot 19 475 20 50.0
Left foot 21 525 20 50.0
SD: Standard deviation; BMI: body mass index; * p<0.05; ** p<0.01; * Student t-test; * Pearson chi-square test; “Fisher’s Exact test; ¢ Fisher-Freeman-Halton exact test; * Mann-Whitney U test.
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TABLE 3
Assessment of functional parameters

Study group (n=40) Control group (n=40)

Clinical parameters Mean+SD  Median  Min-Max Mean+SD  Median = Min-Max p
VAS-pain

Baseline 8.5%1.3 9 5-10 8.1+1.7 7 4-10 0.001*

After treatment 6.3+2.2 7 0-10 6.3%£1.9 6.5 3-9 0.918*
p 0.001* 0.001*
Pre-post-treatment difference -2.0£2.6 -1 -10 -3 -0.8+1.0 -0.5 -3-1 0.024*%>
HTI

Baseline 1.6x0.7 2 1-3 2.1+0.8 2 1-3 0.003*®

After treatment 1.2+0.7 1 0-2 1.9+0.8 2 0-3 0.001**
p 0.010%* 0.008*¢
Pre-post-treatment difference -0.4+0.9 0 2-1 -0.3+0.6 0 2-1 0.412
SD: Standard deviation; VAS: Visual analog scale; HTI: Heel Tenderness Index; Study group: peloid therapy + plantar facia and Achilles tendon stretching exercise +
heel cup; Control group: plantar facia and Achilles tendon stretching exercise + heel cup; * Student t-test; " Mann-Whitney U test; © Paired samples t-test; ¢ Wilcoxon
Signed Ranks test; * p<0.01; ** p<0.05.

TABLE 4
Comparison of the Foot and Ankle Outcome Score

Study group (n=40) Control group (n=40)
Clinical parameters Mean+SD  Median = Min-Max Mean+SD  Median Min-Max p
FAOS pain
Baseline 43.2%13.0 40.3 5.6-69.5 50.5£17.0 47.2 13.9-86.1 0.033*
After treatment 53.8+£12.6 52.8 36.1-83.3 53.3£17.5 47.3 13.9-85.4 0.870*
P 0.001* 0.074¢
Pre-post-treatment difference 10.7+15.9 8.3 -13.9-50 2.749.4 0.5 -22.2-37.8 0.011%%®
FAOS symptoms
Baseline 57.3%£17.7 57.2 17.9-82.2 62.1£18.0 62.5 25-92.6 0.231°
After treatment 66.5£15.0 67.9 35.7-92.9 63.2+17.0 60.7 31.5-92.9 0.391°
P 0.007* 0.264°¢
Pre-post-treatment difference 9.2+18.8 5.4 -214-60.7  1.1+6.0 0 -214-17.9 0.108°
FAOS ADL
Baseline 45.1+13.6 42.7 17.7-73.5 53.3+17.9 53.7 22.3-86.8 0.024**
After treatment 57.6x17.3 58.1 28-95.6 54.1+17.0 55.8 20-86.8 0.381°
P 0.001* 0.579¢
Pre-post-treatment difference 13.7£16.5 9.6 -13.2-61.8 0.8+8.5 0 -26.5 - 36.8 0.001**
FAOS SPORT
Baseline 30.9+16.2 30 0-70 44.2+23.0 40 10-95 0.004*
After treatment 40.2£22.1 40 0-80 46.0£21.9 40 15-95 0.258°
p 0.008* 0.188¢
Pre-posttreatment difference 9.3%19.1 7.5 -30- 55 1.8+8.5 0 -35-20 0.109°
FAOS QoL
Baseline 25.0+18.3 25 0-75 34.0£13.1 37.5 12-62.5 0.013**
After treatment 33.1+15.4 31.3 0-75 37.6+14.5 37.5 18.8-87.5 0.201°
P 0.021%** 0.002*¢
Pre-post-treatment difference 8.6120.8 6.3 -50 - 62.5 3.5+6.6 1.1 -8.5-31.3 0.077°
FAOS: Foot and Ankle Outcome Score; SD: Standard deviation; ADL: Activities of daily living; SPORT: Sports and recreational activities; QoL: Quality of life; Study
group: peloid therapy + plantar facia and Achilles tendon stretching exercise + heel cup; Control group: plantar facia and Achilles tendon stretching exercise + heel
cup; *Student t-test; > Mann-Whitney U test; < Paired samples t-test; * p<0.01; ** p<0.05.
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RESULTS

Of a total of 80 patients divided into two equal
groups, one patient in the study group did not meet
the time of treatment, two patients could not get
permission from the work place, one patient had
an increase in pain with treatment, one patient had
difficulty in attending to treatment, and one patient
had unknown reasons that were all excluded from
the study. Peloidotherapy was well-tolerated by the
patients in the study group and the patients did not
experience any side effects. The study was completed
with 34 patients (n=34) in the study group and
40 patients (n=40) in the control group.

There were no statistically significant differences
between the groups in terms of sex, marital status,
education status, employment status, and laterality
rates (right or left) of the treated feet (p>0.05) (Table 2).

The study group showed statistically significant
improvements for all parameters after treatment
compared to baseline (p<0.05). The control group
showed statistically significant improvements in the
VAS-pain, HTI, and FAOS-QoL subscale parameters
after treatment compared to baseline (p<0.05).
The study group showed a better improvement in
the VAS-pain, FAOS-pain, and FAOS-work daily
life subscales than the control group (p<0.05)
(Tables 3 and 4).

DISCUSSION

In our study, for patients with unilateral PF, both
exercise and exercise + peloidotherapy groups were
shown to have reduced pain, increased functionality
and improvements in QoL. The combination of
peloidotherapy and exercise was superior compared
to the group with exercise alone. To the best of our
knowledge, this study is the first in the literature
regarding the use of peloidotherapy as a conservative
treatment approach for patients with PF.

In the literature, efficacy was shown for plantar
fascia and Achilles tendon stretching exercises. One
study found plantar fascia stretching exercises to
be more effective to radial shock wave treatment.!
Another study showed that therapeutic ultrasound
combined with plantar fascia stretching exercises
were effective in reducing pain and functional
healing.'” A recent study showed that hip, foot,
and ankle stretching and strengthening exercises
were effective in reducing pain and increasing
functionality."® A study comparing radial shock wave
treatment alone and radial shock wave + plantar fascia
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stretching exercises found the combination treatment
to be more effective on the chronic symptoms of
plantar fasciopathy by reducing pain and improving
functionality.!'! A three-branch study evaluating foot
and hip stretching and strengthening exercises found
pain to reduce and functionality to increase in PF
patients in all exercise groups.?”! Furthermore, a study
comparing joint mobilization and stretching exercise
combinations with steroid injection for PF patients
showed that the exercise group had reduced pain and
increased functionality up to a year.? In our study,
Achilles tendon and plantar fascia stretching exercises
were also shown to reduce pain and improve certain
functional parameters.

The efficacy of peloidotherapy for musculoskeletal
system diseases has been shown in many studies. A
retrospective study by Kardes et al.?? showed that,
in patients aged 65 years and older with generalized,
knee, low back, neck and hand osteoarthritis (OA),
peloidotherapy and hydrotherapy treatments reduced
pain and provided functional improvements for
patients. A single-blind, randomized-controlled
study comparing efficacy of peloidotherapy with
hot compress treatment for knee OA observed that
peloidotherapy reduced pain and improved QoL up
to three months.”! A study by Kasapoglu Aksoy et
al.?! compared the efficacy of home exercises and
peloidotherapy with home exercises for hand OA. The
combination of peloidotherapy and home exercises
showed positive effects on pain control, QoL, hand
functions, and muscle strength. A double-blind,
randomized-controlled study assessing the efficacy
of two different peloids for knee OA divided a total of
60 patients into two groups.? The patients had two
different peloids applied at 42°C temperature for 10
sessions. Evaluations after 12 weeks showed reduced
pain in patients and improvements in functions
and QoL in both groups. Dischereit et al.?*) showed
positive effects on reduced pain and improvements
in functional status for patients treated with
peloid baths in addition to physical rehabilitation
treatments for patients with ankylosing spondylitis,
rheumatoid arthritis, and OA. A single-blind,
randomized-controlled study including 65 patients
with chronic lateral epicondylitis administered
lateral epicondylitis bandage for six weeks +
peloidotherapy with 20 min/session at 47°C for a
total of 10 sessions over two weeks to Group 1 (n=33).
271 Group 2 (n=32) had only lateral epicondylitis
bandage treatment for six weeks. Evaluations at
the end of treatment and at six weeks showed that
peloidotherapy reduced pain and improved QoL
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and functionality of lateral epicondylitis patients.
Another single-blind, randomized study evaluating
the short-term efficacy of peloidotherapy for carpal
tunnel syndrome recommended peloidotherapy as a
complementary treatment method for carpal tunnel
syndrome.?®! There are reviews and meta-analyses
showing the efficacy of peloidotherapy and Spa
treatments for many diseases such as knee OA,
ankylosing spondylitis, psoriatic arthritis, hand
OA, rheumatoid arthritis and chronic low back
pain.® In our study, we found the reduction in
pain and improvements in QoL and functional status
in the peloid and exercise treatment group to be
statistically significantly superior to the group with
only exercise. This can be explained by the analgesic
and anti-inflammatory effects of peloidotherapy.

Peloidotherapy is usually performed as heat
applications, and heat transfer is one of the most
optimal tools. It is simultaneously a thermotherapeutic
intervention. The beneficial effects of peloids are
related to physical, chemical, and biological properties.
The water-soluble organic and inorganic content of
peloids may be absorbed by skin, playing a role in
its efficacy.’® Gyarmati et al.,””! in a single-blind,
randomized study evaluating the chemical effects
of peloid for hand OA patients divided 47 patients
into two groups. Group 1 (n=23) had direct peloid
administration to both hands, while Group 2 (n=24)
had peloid administration to both hands while wearing
nylon gloves at 42°C temperature for 20 min/day for a
total of three weeks. The patients were assessed before
treatment, after treatment, and at 16 weeks. The
16-week assessment showed statistically significantly
better improvements in the direct peloid group for
VAS-pain evaluation and swollen joint numbers. The
chemical efficacy of peloid for pain and QoL in hand
OA patients was, therefore, proven. A study including
42 patients aged 60 years and older with primary knee
OA administered whole-body peloid administration
with a brush at 40 to 42°C temperature for 10 sequential
days, followed by 45 to 60 min solarium, then 15-min
peloid bath at 38 to 40°C temperature.®® Finally,
the mud remnants were removed with a thermal
water jet shower (38 to 40°C) for 2 min. Patients had
a statistically significant increase in knee flexion
extension angles, reduced pain, and statistically
significant improvements in functional status and
QoL. Assessment of blood samples taken at the end
of treatment showed a reduction in proinflammatory
cytokine IL-8 and anti-inflammatory cytokine
transforming growth factor-p (TGF-P) levels. The
reduction in IL-8 was greater, and the inflammatory
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index was observed to reduce. There was a reduction
in pain in parallel with the reduction in IL-8
concentration, while there were improvements in
joint mobility and functionality in parallel with the
reduction in TGF-f levels. Additionally, neutrophil
was shown to increase the phagocytic activity. In
another study, after 10 sessions of peloidotherapy
applied to 25 patients with primary knee OA, blood
samples examined for inflammatory cytokines
showed reductions in serum IL-1p, TNF-a, IL-8,
IL-6, and TGF-p levels and, similarly, a reduction in
extracellular heat shock protein 72 (eHsp72) levels.
Additionally, there was a statistically significant
increase in serum cortisol levels. Peloidotherapy was
shown to have systemic anti-inflammatory effect
and a role in neuroendocrine immune regulation
in OA patients.’”) A study assessing the effect of
peloid bath treatment for patients with chronic
low back pain showed that some protein changes
were induced, playing a role in modulation of gene
expression, angiogenesis, tissue repair, and acute
and chronic inflammatory responses."*” Peloids are
not only effective with their thermal effects, but
also with their chemical properties. The chemical
activity of peloids may have a role in analgesic,
anti-inflammatory, and tissue repair implications.

The main limitations of this study are that
it is not a randomized-controlled study, there
was no placebo control group, and no mid to
long-term follow-up. In addition, a radiological
imaging method such as ultrasound or magnetic
resonance imaging was unable to be used at the
time of enrollment. The small size of the sample can
be another limitation.

In conclusion, these results indicate that, for
unilateral PF patients, peloid + plantar fascia and
Achilles tendon stretching exercises + heel cup
treatment are more effective in reducing pain and
improving functional status and QoL than plantar
fascia + Achilles tendon stretching exercises + heel
cup treatment. Peloidotherapy may be recommended
as a non-invasive conservative treatment approach for
PF patients. Nevertheless, there is a need for further
well-designed, large-scale, randomized-controlled
clinical studies with mid- to long-term follow-up.
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