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Abstract
Objective: To analyse the effects of mud-pack therapy on perceived pain, functional
capacity, severity of the condition and consumption of drugs in people diagnosed with knee
osteoarthritis against a control group that continues its daily pharmacological treatment.
Methods: Simple-blinded randomized controlled clinical trial. The sample (n=121) was
divided randomly in an intervention group with 61 subjects (69.13±5.60 years) and a control
group with 60 subjects (73.08 ± 8.90 years). The intervention group received 11 consecutive
sessions of mud-pack therapy on the affected knees during 47 minutes according to the
therapeutic treatment described. The control group did not receive any therapy and
continued with its daily medication. The sample was assessed before and after with manual
goniometry (Lafayette®,USA), digital spring scale (MICROFET 3®), perceived pain was
measured through a Visual Analogue Scale (VAS), functional capacity through the WOMAC
questionnaire and finally, the consumption of drugs was registered, establishing a signification level of p≤ 0.05. The data was analysed using the SPSS 19.0.
Results: There are statistically significant differences (p≤0.05) between the pre and post test
in all the parameters. Pain which was assessed by the two scales (VAS, WOMAC) along with
joint stiffness and functional capacity obtained a superior effect size than the rest.
Conclusion: Mud-pack therapy can be considered as an alternative therapy in the improvement of pain and functionality in patients with knee osteoarthritis, reducing the consumption
of drugs.
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Efectos de la Peloterapia en pacientes con osteoartritis de rodilla.
Un ensayo clínico aleatorio controlado
Resumen
Objective: Analizar los efectos de la peloterapia en la percepción del dolor, la capacidad
funcional, la gravedad de la enfermedad y el consumo de medicamentos en personas con
diagnóstico de osteoartritis de la rodilla contra un grupo de control que continúa con su
tratamiento farmacológico diario.
Métodos: Simple ciego, ensayo clínico aleatorizado controlado. La muestra (n = 121) se
dividió al azar en un grupo de intervención con 61 sujetos (69,13 ± 5,60 años) y un grupo
control de 60 sujetos (73,08 ± 8,90 años). El grupo de intervención recibió 11 sesiones
consecutivas de peloterapia en las rodillas afectadas durante 47 minutos de acuerdo con el
tratamiento terapéutico descrito. El grupo control no recibió ningún tratamiento y continuó
con su medicación diaria. La muestra se evaluó antes y después de goniometría manual
(Lafayette ®, EE.UU.), balanza digital primavera (MICROFET 3 ®), la percepción del
dolor se midió mediante la Escala Visual Analógica (EVA), la capacidad funcional a través
del cuestionario WOMAC y, por último, se ha registrado el consumo de medicamento. Se ha
establecido un nivel de significación de p ≤ 0,05. Los datos fueron analizados mediante el
SPSS 19,0 software.
Resultados: Existen diferencias estadísticamente significativas (p ≤ 0,05) entre el pre y post
test en todos los parámetros. El dolor que fue evaluado por las dos escalas (EVA, WOMAC),
junto con rigidez en las articulaciones y la capacidad funcional obteniendo una magnitud del
efecto superior que el resto.
Conclusión: La peloterapia puede ser considerada como una terapia alternativa en la mejoría del dolor y funcionalidad en los pacientes con osteoartritis de la rodilla, reduciendo el
consumo de medicamentos.
Palabras clave: Artrosis de Rodilla, Artralgias, Enfermedades Reumáticas, Fangoterapia,
Ensayo Clínico Aleatorizado
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INTRODUCTION
Mud-pack therapy is defined as a therapeutic application of natural products
containing a mix of mineral or mineral-medicinal water (including seawater or salt
water from lakes) with organic or inorganic compounds resulting from geological,
biological or even both processes, used in the form of a wrap or a bath1. Mud-pack
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therapy has been widely used since ancient times as an effective therapy in diverse
rheumatic illnesses2-10 such as neuralgias or skin problems like acne, seborrhea or
psoriasis11.
Currently, scientific studies have observed changes in the enzymatic and molecular action mechanisms after its application, like the reduction in TNF-α, IL-1β,
IL-1, IL-6, PGE2 and LTB4 plasma12-15, responsible for pain relief, improvement of
inflammatory process and increase in the synthesis of noradrenalin, cortisol, betaendorphins and insulin growth factor due to the thermal stress provoked by mud
therapy16. Other studies have shown as well stimulation in chondrocyte metabolism
producing a protective effect on articular cartilage after a treatment cycle of mudpack therapy11-17. Further studies affirm its influence on antioxidant reactions
inhibiting free radicals18-19.
Diverse studies have analysed the effectiveness of mud-packs on knee osteoarthritis (OA) showing improvements on perceived pain, functional capacity or
quality of life20-26.
An increase in an active ageing population27 has led to a high prevalence in
disability through osteoarticular conditions28. The knee joint is the most frequently
affected, generating enormous expenditure on sources concentrated to attending the
pathology29. In this way, numerous studies have analysed and compared the effectiveness of balneotherapeutic techniques against other programs and techniques of
short and medium term intervention8-30-31-32-33. Among them, the mud-pack therapy
was compared to pharmacological treatment12-25-34 and other physical rehabilitation
techniques24-32-35, showing more effectiveness by the mud-pack therapy. Notwithstanding, the effects produced by this technique are usually hidden as it is frequently associated with other techniques within balneotherapeutic procedures10.
Bearing in mind the need to know the clinical effects derived exclusively from
the application of mud therapy, the main objective of this randomized controlled
clinical trial and single-blind study was to know the effects derived from this treatment technique on perceived pain, joint functional capacity (range of movement
and muscle strength) degree of severity of the condition and drugs consumption in
people diagnosed with knee OA.
MATERIALS AND METHODS
Patient selection
A total of 136 patients with knee OA participated voluntarily in the study. Regarding the inclusion criteria established, the subjects had to be in a 65-80 age range
and to be diagnosed with OA according to the criteria of the American College of
Rheumatology36. Those patients who had partial or total knee prosthesis, those that
received physiotherapy in the last two weeks or intraarticular injections in the last 6
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months and those whose cognitive state made data collection difficult, were excluded.
The final sample was 121 people (80 women and 31 men). It was composed of
patients who received treatment in the Raposo Spa (Extremadura, Spain) through
the Social Thermalism Program offered by the “Instituto de mayores y servicios
socials” or IMSERSO (Elderly and Social Services Institute) from the Spanish
government and those diagnosed with knee OA from the Primary Health Care
Centre ‘La Mejostilla’ (Cáceres, Spain) from the National Health System. The
social demographic characteristics are shown in Table 1.
Table 1 - Sociodemographic characteristics of the sample.

Intervention
The study was approved by the Bioethics committee from Extremadura University and informed consent was obtained from the participants.
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The selected patients were assigned to the following groups: group I or intervention group and group II or control group. The intervention group received 11 consecutive sessions of mud-pack therapy following the therapeutic guidelines of the
spa. This implies using brushes to apply the mud at a 30º temperature followed by a
30 min drying period in the solarium. Afterwards, the patients receive a mud bath
with thermal water during 15 minutes with a 2 minute thermal jet to eliminate the
mud. All the sessions were applied by the spa physiotherapists without knowledge
of the study’s objective. The total length of the intervention was 47 minutes. The
mud from the Raposo spa in Spain is obtained directly from a natural spring. The
mud obtains its chemical and thermophysical properties appropriate for its application after one month of maturity and at a temperature between 20-30º. It mainly
contains calcite, silica, sodium feldspar (albite) and potassium feldspar (orthoclase),
and therefore the most frequent inorganic compounds are SiO2, LOI, Al2O3 y Ca O.
Its mineral medicinal waters contain high levels of chloride, sodium, calcium and
bicarbonate. The water is medium mineralized and emerges at 16,3º. It also contains
chloride anions (87,3 mg/L) and bicarbonates (386,3 mg/L) and sodium cation (51,7
mg/L), calcium (133,2 mg/L).
Group II or control group did not receive any intervention as it was considered
important to continue with its routine pharmacological treatment during the study.
All the patients were examined and assessed through independent researchers at
the spa and the primary Health Centre therefore assuring the control of the study.
Assessments
Once the subjects been assigned and before the intervention started in group I,
the main researcher assessed the knee flexion and extension range of movement
with the manual goniometer (Lafayette®, USA) and the muscular strength through
digital spring scales (MICROFET®) in all patients.
The intensity of perceived pain was measured through the visual analogue scale
(VAS). This method assigns a score from 0 (no pain) to 10 (maximum pain)29.
Functional capacity was measured through the Western Ontario and McMaster
Universities Arthritis Index (WOMAC) questionnaire37. The WOMAC questionnaire contains 24 questions related to pain intensity4, stiffness2 and grade of disability18 and the functionality index score ranges from 0 -96 points. Each question is
answered with a Likert type scale of 5 levels which are coded in the following way:
None = 0; little = 1; enough =2; much =3; very much =4.
Statistical analysis
A descriptive analysis was carried out on each of the variables, showing mean
values and typical deviations. To determine if the sample followed a normal distribution, the Shapiro-Wilks test was used. After determining that the sample was
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following a normal distribution, the obtained values for each variable were compared between a pre and post test through a t-student test on paired samples. To
compare the obtained effects on the groups (intervention vs control group) after the
intervention, an analysis on independent samples was done using the t-students and
the Mann-Whitney U test (depending if the sample variances are considered equal
or not). Moreover, the effect size was calculated in each intervention through Cohen’s d coefficient. A value over 0.8 was considered high, around 0.5 moderate and
less than 0.2 was considered low38. The level of statistical significance was
established with the value of p<0.05. The analysis of the data was carried out using
the statistics software SPSS version 19.
RESULTS
The mean values of the analysed variables (standard deviation) for the intervention and control groups in the baseline and final assessments are shown in Tables 2
and 3. The patients from the intervention group had statistically significant improvements between the baseline and final assessments (p<0.05) in all the analysed
variables. In this group we highlight the main differences found between the pre
and post-test on perceived pain and functional capacity variables measured with the
WOMAC questionnaire.
In the control group, statistically significant improvements were not obtained in
any of the variables analysed in the study (p≥ 0.05) (Table 2 and 3).
The t-student test showed that there were not statistically significant differences
between the two groups before intervention. In the post-test the parametric t-student
test and the non-parametric Mann-Whitney U test proved statistically significant
differences between the groups (p≤0.05). All the variables showed differences
between the intervention and the control groups except for right and left knee
extension range of movement and the muscular strength in the right quadriceps
(Table 2).
For the intervention group, the effect size was calculated through Cohen’s coefficient, showing a mid-high effect in all the parameters, highlighting perceived pain
in the two scales which analyse this aspect (VAS and WOMAC), joint stiffness and
functional capacity (Table 3).
DISCUSSION
The main objective of this study was to find out the effects of natural mud-pack
therapy from the Raposo Spa stream on perceived pain, joint functional capacity
(range of movement and muscle strength), severity of the condition and drug use on
people diagnosed with knee OA.
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Table 2 - Results of the statistical comparison between groups regarding the variables range
of movement and muscle strenght after 11 days of intervention.

The results showed statistically significant improvements in all the analysed
variables in the intervention group, with a mid-high effect size on all the items valued.
Until recently, balneotherapy had been a procedure used in the management of
rheumatic illnesses based on empiricism and intuitive reasoning39. Currently studies
such as Pnevmatikatos et al6, Cantarini et al8, Fraioli et al21 o Balint et al 22 analyse
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the therapeutic effect of the mud-packs in different thermal centres. With the need
to know whether its application is more effective than other treatment techniques,
some studies have carried out comparisons between the effects of mud-pack treatment and other techniques, like pharmacological therapy12-25-34 or magnetic fields824
. Others, like this present study, compare an intervention group with a control
group13- 21-40.
Table 3 - Results of the statistical comparison between groups regarding the questions analised of the WOMAC questionnaire and perceived pain after 11 days of intervention.

The intensity of perceived pain has been the most researched symptom after applying therapy through mud-packs on knee OA. The results obtained in the studies
as well as in this present work are very positive. Previous studies showed an improvement after isolated application3-12-21-31-32-40 and in combination with techniques
like thermal baths13-34 or physical exercise35 showing its efficacy in the management
of pain related to OA.
For the range of movement variable, a significant improvement was noted after
the 11 daily sessions of mud-packs treatment, demonstrating differences in the
flexion range of movement compared with the control group. We agree with recent
studies such as Mika et al35 o Fraioli et al21, although in the latter the length of
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treatment was extended to three cycles during a year. The results from quadriceps
and hamstrings muscle strength showed statistically significant differences between
the baseline and final assessments and between the intervention and the control
group except for muscle strength in the right quadriceps. We did not find any study
that analyses the influence of mud-packs on muscular strength, therefore this present study could be considered as the first.
The degree of severity of the pathology measured through the WOMAC has
been previously analysed by other recent studies17-25 in which, after applying the
same frequency and number of sessions that in the present study, improvements
very similar to our own were obtained. The results achieved showed significant
differences between the baseline and final assessments as well as in comparison
with the control group. The joint stiffness variable obtained the best results, being
one symptom that responds well to mud-pack therapy treatment41. Studies with a
methodological design similar to our own25-40 also obtained improvements in the
WOMAC questionnaire, such as others which use it to compare mud-pack therapy
with other thermo therapeutic procedures32.
In spite of the clinical and biochemical and molecular marker results along with
the studies carried out, the effects of spas on rheumatic afflictions are still considered controversial10. Mainly due to the lack of consensus on some application
parameters such as temperature and time ranging from 47º C during 20 minutes21,
46º C during 15-20 minutes24, 45º C during 30 minutes40- 42 or 42º C during 15-20
minutes31-32-35.
Other controversial aspects are the external factors in thermal centres, where nutritional habits and daily activities change, as they can decisively influence the
evolution of the patient. In this sense, Flusser et al3 show that therapy with mudpacks applied at the patients’ home is as effective on perceived pain and on the
values of degree of severity.
One of the limitations of this study was not being able to establish follow-up periods due to the difficulty to engage again the patients admitted to the study. We
agree with Fioravanti et al.17 on the need for future studies that establish follow-up
periods with the end to identify an effective therapeutic approach to ensure a midlong term improvement of the symptoms8- 21.
Definitely, mud-pack therapy on patients diagnosed with knee OA obtains immediate effects on the symptomatic management of the illness, therefore constructing an alternative treatment to pharmacological treatment. Studies which establish
homogeneous application criteria which allow for scientific evidence of this technique would be needed.
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