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ABSTRACT

Background: osteoarthritis is a disease that affects the joints of human body. This pathology can cause a very strong pain in different joint function. Therefore,
the effects of infrared contribute to reduce the pain and improving functional capacity patients with osteoarthritis of the knee. Objective: to evaluate the
response of the application of infrared in the treatment of patients with osteoarthritis of the knee. Method: a prospective, randomized, longitudinal and
observational study was carried out with only one evaluator, in which patients over 50 years of age were included. It was randomly distributed into two groups
sample 1 the infrared group and sample 2 the simple massage group. The follow-up time was 6 months from the second week of March 2020 to the end of
August 2020. Results: the study carried out using the WOMAC questionnaires evaluating patients with osteoarthritis of the knees which indicated significant
statistical differences in the three variables with corresponding values of pain with P=0.00239, stiffness with P=0.00576 and functional capacity with P=0.00950,
P< 0.05 which showed some improvement in the symptoms in the infrared group, not being the same in the simple massage group. Limitations: The COVID 19
pandemic limited this research. Conclusion: the infrared radiation can be used as a reliable and effective method for treatment reducing pain and inflammation

on patient with osteoarthritis of the knee.
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INTRODUCTION

Osteoarthritis of the knee is a common disease that affects all joint of
the human body, generallyin adults, but it can also affect young
people practicing sport. This pathology generates painit can
sometimes be accompanied by loss functional capacity and stiffness
of joint function. The frequency of patients who suffer from this
pathology may increase depending on the lifestyle of the population
and the type of direct treatment of the symptoms (L6pez, 2011)(1).
This indicates that this disease is causing a serious public health
problem, however changing the lifestyle of people generally adult.
(Oinas J et al., 2016, Hsieh R, et al., 2012). For the treatment of this
pathology there are different types of methods among which we have
the infrared. The treatment with infrared radiation helps reducing the
pain, recovering the stiffness and functional capacity all of the
affected joint function. Currently, due to the aging of the world
population and with the numerous growths of some diseases such as
obesity, hypertension or diabetes mellutis, the World Health
Organization (WHO) estimates around 130 million people with
osteoarthritis worldwide for the year 2050 (Wittenauer for R, 2013).
This prevalence considers and places osteoarthritis among the most
dangerous diseases in our society. At present, this pathology can be
improved by technological advances but does not have a definitive
cure. However, the use of infrared combined with massage helps to
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regenerate dead cells through a series of stimulations by emission of
waves that tries to repair cell damage through the emission of waves
(Martin R, 2008). The main objective of this research is to evaluate
the response of the application of infrared for the treatment of patients
with osteoarthritis of the knees.

MATERIALS AND METHODS

A prospective, randomized, longitudinal and observational study were
carried out with only one evaluator. All patients were older than 50
years with osteoarthritis of type I; [l and Il on the Kallgren scale were
included. Patients who met the above inclusion criteria and did not
meet the exclusion criteria were recruited. The follow-up time was 6
months from the second week of March 2020 to the end of August
2020 (26 weeks). 108 patients with an age range between 50 and 72
years of age with a diagnosis of osteoarthritis of the knee were
selected and was randomly distributed into two groups (sample 1, the
infrared group and sample 2 simple massage). The corresponding
treatment was applied to each group for a period of 6 months. The
degree of pain reduction and the increase in functional capacity and
knee mobility were measured. To obtain information on the evolution
of the state of patients' health, a survey related to the WOMAC index
(44) were used, and a comparison between two treatment methods
used (with infrared and simple massage) was carried out at the end of
the investigation.
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Table 1: characteristics of variables according to the type of

intervention:

Variables Infrared Simple massage
group group

Pacients with osteoarthritis (right 39(69,6%) 39(73,6%)
le
Sgi(women) 40(71,4%) 36(73,6%)
Age (years) 60,90 £5.58 62,58+6,0
Status(married) 31(54.4%) 25(47,2%)
weight(kg) 66,76 +5.07 61,42 5,07
Size(m) 1.59 £0.58 1.57+0.04
Body mass index(IMC) 26,36 +2.37 24,71+1.81
Race (half blood) 43(76,8%) 25(47,2%)
School level(primary) 30(53,6%) 25(47,2%)
Work area(housewife) 21(37,5% 33(62,3%)
Socioeconomic level(average) 32(62,5%) 22(41,5%)
Degree of osteoarthritis (Il) 33(58,9) 25(47,2%)

Source: database of stata 16 software for treatment of osteoarthritis of the
knee according to survey results.

Table 2 evolution of 3 variables analyzed in the infrared group
according to time.

Variables Baseline Values Values 3 Values P
values per months six values
X(DS) month X(DS) months

X(DS) X(DS)

WOMAC PAIN  3,61+/- 2,83+/- 2,09+/- 0,98+/- 0.00239
0.56 0,66 0,82 0,78

WOMAC 0,24+/- 0,62+/- 1,22+/- 1,63+/- 0.00576

STIFFNESS 0,43 0,52 0,57 0,59

WOMAC 0,07+/- 0,50+/- 1,35+/- 1,70+/- 0.00950

FUNCIONAL 0,26 0,50 0,55 0,53

CAPACITY

Source: databases of Graph Pad prism 8.01 with evolution of variables
analyzed in the infrared group according to time

Table 3 evolution of 3 variables analyzed in the massage group
according to time.

Variables Baseline Values Values 3 Values 6 P
values per months months values
X(DS) month X(DS) X(DS)

X(DS)

WOMAC PAIN  3.37+/- 3,254/ 3,24+/- 3,05+/- 0.1250
0,65 0,73 0,79 0,76

WOMAC 0,46+/- 0,50+/- 0,51+/- 0,62+/- 0.1250

STIFFESS 0,50 0,50 0,50 0,52

WOMAC 0,24+/- 0,31+/- 0,31+/- 0,37+/- 0.1250

FUNCTIONAL 043 0,46 0,50 0,52

CAPACITY

Source: databases of Graph Pad prism 8.01 with evolution of variables
analyzed in the massage group according to time.

Graphic of the three variables analyzed ( infrared group)
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Graphic of the three variables analyzed ( massage group)
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DISCUSSION OF RESULTS:

Considering that all the patients of the two treatment groups start out
in the identical clinical situation on the WOMAC evaluation scale (in
subscales of pain, stiffness and functional capacity), whose values

are reflected as follows:

Infrared group (WOMAC pain 3.61+/-0.56; stiffness 0.24+/-0.43;
functional capacity 0.07+/-0.26; and total baseline WOMAC 3.92+/-
1.25). Simple massage group (WOMAC pain 3.37+/-0.65; stiffness
0.46+/-0.50; functional capacity 0.24+/-0.43 and total baseline
WOMAC 4.07+/-1.58). We can notice a variation of means throughout
the study according to the type of treatment for each group. During
the period from March 15 to August 15, 2020, with 108 patients with
knee osteoarthritis studied, the mean ages were 60 and 62 years. It
was randomly distributed into two groups (sample 1 the infrared
group and sample 2 the simple massage group. In the same way, a
comparison of the means of weight was made between the 66 kg
infrared group and the 61 kg simple massage group, body mass
index (BMI) with 26, and 24, the height of 1.59 in the infrared group
and 1.57 for the simple massage group (table 1).

The application of the WOMAC questionnaires was used at the
beginning and at the end of the treatment, in which significant
statistical differences were highlighted in the three variables pain,
stiffness, and functional capacity.

In section A of the WOMAC questionnaire in which the parameter
was evaluated and it was observed that in the infrared group there
was some improvement in the symptoms with a value of P=0.00239
(table 2) at the beginning and at the end of the treatment, not being
the same for the simple massage group obtaining a value of
P=0.1250 (table 3). In the evaluation of sections B, which refers to
rigidity and C, functional capacity, there were also statistically
significant differences in the infrared group with values of P=0.00576
and P=0.00950 at the beginning and at the end of the treatment.
although they were not statistically significant in the simple massage
group with respective values of P=0.1250 and P=0.1250

In the research carried out by Bagnato GL et al, (2012) Unlike
Qingguang Z, Min F, Li G, et al., (2015) an infrared emitter was used
for a period of 1 month as treatment. The patients were divided into
two groups n = 30 (in the FIR group) and n = 30 (in the placebo
group). And in that of Qingguang Z, et al., (2015) (5) added Chinese
massage and six infrared cameras, three times a week for a period of
2 weeks only. They followed n = 20 women with osteoarthritis of the
knee. The WOMAC index of osteoarthritis was then used before and
after this treatment. The following results were found from these 2
previous studies: In the study carried out by Bagnato GL et al., The
VAS scores of the placebo and FIR groups were (95% confidence
interval Cl = -1.14 to 0.31; P < 0.05) and at the end of the study (95%
confidence interval Cl = -2.57 a - 0.89, P = 0.01). The effect size was
-0.43 after one week of treatment and -1.38 after one month of
treatment. The mean decrease in VAS values was =20% in the FIR
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group. The number of patients in the FIR group with joint effusion was
lower (40%) compared to baseline (80%), while there was not as
much change among the placebo group.

They concluded that the Far Infrared Emitting Plaster could be used
as a highly effective non-pharmacological alternative to treat
osteoarthritis knees. In the Qingguang Z, | et al., Also, the results
demonstrated some statistically significant mean differences in knee
pain relief, stiffness relief and improvement in physical function with a
value of (P < 0.05). The results of the patients who had a greater gait
obtained a faster gait speed, with a higher percentage in less time
compared to the Chinese massage method with a value of (P <0.05)
where no significant differences were found. in the range of motion. In
the study carried out by Spahn, G., Plettenberg, H., Hoffmann, M. et
al., (2017) only infrared was used as an option for treatment with a
number of 137 patients ages between 45 and 78 years. The
treatment lasted for a period of 5 weeks. The results in comparison
with Ogaya S, Kubota R, Chujo Y, Hirooka E, Kwang-Ho K, On the
one hand, the results were 76.6% (n = 105) of all knees examined,
with cartilage damage (ICRS-grade III/IV). Of the patella with 43.8%,
the medial femur with 34.3%, the medial tibial plateau with 17.5%, the
trochlea with (8.8%) and the lateral joint compartment (femoral 2.2%,
tibial 15.3%). However, there were no significant differences.

Sorpkor, S. et al., (2019). This research reported that near infrared
could be an excellent option for pain relief. N = 14 community-
dwelling adult patients with knee pain ranging in age from 50 to 85
years underwent to different tests, including infrared. After the
intervention it was possible to show that the use of infrared is useful
for patients with degenerative diseases.

All the investigations that were carried out on this subject, those
selected patients have an age range greater than 40 years. For this
reason, it is stated that knee osteoarthritis can generally affect people
over 50 years of age. The authors concluded that the pain has its
main source in the brain. This pain is the result of a series of
mechanisms that can work with the transmission of electrical
impulses from the brain. All the methods used in the different
publications selected, the majority have some methodological defect.
The combination of infrared with other methods generates a
significant result compared to the simple use of this device as a
method of treatment of patients with knee osteoarthritis and that
short-term therapy reduces the effectiveness of the type of treatment.
Referring to the methodological quality used in the different selected
publications, the majority present some methodological defect. All the
researches mentioned pain and functional capacity as indicators that
participate as the first signs and symptoms of this degenerative
pathology.

CONCLUSIONS:

1. The study carried out using the WOMAC questionnaires as a
treatment method for patients with osteoarthritis of the knees
indicated significant statistical differences in the three variables
with corresponding values of pain with P=0.00239, stiffness with
P=0.00576 and functional capacity with P=0.00950, P<0.05 which
showed some improvement in the symptoms in the infrared
group, not being the same in the simple massage group where
there were no statistically significant differences and
improvements with a value of P=0.1250.

2. Infrared therapy has shown to be a reliable and effective method
in the treatment of osteoarthritis, since it has shown a positive
effect in reducing pain and inflammation of the knee.

3. The combination of infrared with other methods generates a
significant result in comparison with the simple use of this
apparatus as a treatment method for patients with osteoarthritis of
the knee and that short-term therapy lowers the effectiveness of
the type of treatment.

PERSPECTIVES

Infrared could be a new method in the future to relieve knee pain in
degenerative diseases such as osteoarthritis.

Further research is required on infrared for the treatment of the knee
with osteoarthritis due to the fact that there is very little information.

CONFLICT OF INTERESTS:

The authors declare that they have no conflict of interest.
REFERENCES

1. Lopez AA. Tratamiento artroscopico en pacientes con
gonartrosis primaria  Camaguéy: Universidad de Ciencias
Médicas; 2011.

2. Tejederas GF. Valoracion de la eficacia terapéutica del lavado
articular en el tratamiento Sintomatico de pacientes con artrosis
de rodilla Cérdoba: Universidad de Coérdoba Facultad de
Medicina; 2006.

3. Lee GW, Son J-H, Kim J-D, Jung G-H. Is platelet-rich plasma
able to enhance the results of arthroscopic microfracture in
early osteoarthritis and cartilage lesion over 40 years of age?
Eur J Orthop Surg Traumatol. 2012 Jul 5;

4. Cockburn A, Cockburn E, Reyman TA. Mummies, Disease and
Ancient Cultures. Cambridge University Press; 1998.

5. Install J. Clarke. Desarrollo Historico, clasificacion y
caracteristicas de las protesis de rodilla. cuarta edicion.

5. Coto Siliezar, M. J., Marroquin Quijada, L. A., & Menéndez
Sarabia, A. LEfecto de traumeel intraarticular en osteoartrosis
de rodilla con dolor residual: informe de casos(2014).

6. Matias, r. b., & de publicacién, d. e. r. e. ¢. h. 0. s. universidad
dr. josé matias delgado.

7. Leyland et al. The national story of radiographic knee
osteoarthritis:a fourteen-year population-based cohort study.
Arthritis Rheum.2012Jul;64(7):2243 51.PMID:22422507

8. Ding C, Cicuttini F, Scott F, Cooley H, Boon C, Jones G.
Natural history of knee cartilage defects and factors affecting
change. Arch Intern Med.2006. Mar 27.166(6): 651.8.
PMID:16567605.

9. FelsonDT, Zhang Y, Hannan MT, Naimark A, Weissman
BN, Aliabadi P, Levy D.The incidence and natural ~ history of
knee in the osteoarthritis D.The incidence and naturalhistory of
knee osteoarthritis in the elderly. The Framingham
Osteoarthritis Study. Arthritis Rheum. 19950c¢t;38(10).1500-5.
PMID: 7575700

10. Atukorala I, Kwoh CK, Guermazi A, Roemer Hunter DJ.
Synovitis inknee osteoarthritis: a precursor of disease? Ann
Rheum Dis. 2014 Dec 8. PMID:  25488799.

11. Kraus VB et al. Call for standardized definitions of osteoarthritis
and risk stratification for clinical trials and clinical use. 2015
https://doi.org/10.1016/j.joca.2015.03.036.

12. M. Wieczorek  ACR.  Generalidades  sobre la
artrosis:epidemiologia y factores de riesgo. EMC - Aparato
locomotor. 2017;: p. 3.

13. Kellgren JH LJ. Radiological assessment of osteo-arthrosis.
Ann Rheum Dis. 1957;p. 494-502.




International Journal of Innovation Scientific Research and Review, Vol. 05, Issue 03, pp.4110-4113 March 2023

4113

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

Figueroa RM. Sociedad Chilena de Ortopedia y Traumatologia.
Published by Elsevier Espafia. 2015; p. 46.

Sanchez Barrancos IM ea. Utilidad y fiabilidad de la ecografia
clinica musculoesquelética enmedicina familiar (2): lesiones
musculares, artrosis, enfermedades reumatoldgicas y
procedimientos ecoguiados.. Aten Primaria. 2018;: p. 5.

He Y. Potential diagnostic value of a type X collagen neo-
epitope biomarker for knee. Published by Elsevier Ltd. 2019;:
p.1.

Yegin T ALKAM. The Effect of Therapeutic Ultrasound on Pain
and Physical Function in Patients with Knee Osteoarthritis.
Elsevier Inc. on behalf of World Federation for Ultrasound in
Medicine & Biology. 2016;: p. 1-2.

Paolillo A. Synergic effects of ultrasound and laser on the pain
relief in women with hand osteoarthritis. Optics Group from
Physics Institute of Sdo Carlos (IFSC), University of Sdo Paulo
(USP), Av. TrabalhadorS&ocarlense. 2015;: p. 1.

Calvet  OCGCGMMNNCALMGJ. Clinical and ultrasonographic
features associated to response to intraarticular corticosteroid
injection. A one year follow up prospective cohort study in knee
osteoarthritis patient with joint effusion. journal.pone. 2018;: p.5.
Buckwalter, J.A., Saltzman, C., Brown, T. The impact of
osteoarthritis: Implications for research. Clin OrthopRelat Res.
427. 2004 Suppl:S6-15

Magne, D., Vinatier, C., Julien, M., Weiss, P., Guicheux, J.,
Mesenchy-mal stem cell therapy to rebuild cartilage. Trends Mol
Med. Vol. 11, 2015. Pags:519- 526.

Bijlsma, J.W., Berenbaum, F., Lafeber, F.P. Osteoarthritis: An
update with relevance for clinical practice. Lancet. 2011. 377
Pags: 2115-2126 35.

Michael Dykes, P. ALo esencial en
Barcelona,Espafia: Elsevier . (2010)..

Van Alfen, N., Gijsbertse, K., & de Korte, C. L. How useful is
muscle ultrasound in the diagnostic workup of neuromuscular
diseases?. Current opinion in neurology, 31(5), 568-574.
(2018).

M.J. Audisio et al * Rev ArgReumatol. 2013;24(1): 36-42
Hernandez R. et al. Morfologia funcional deportiva,
consideraciones acerca de la estructura y funcionamiento de
organismo humano Habana: EIEFD; 2007.

Technology Clo. Qué es el infrarrojo. [Online].; 2019. Available
from: http://legacy.spitzer.caltech.edu/espanol/edu/learn _ir/.
EcuRed. Radiacioninfrarroja. [Onling].; 2019. Available from:
https://www.ecured.cu/Radiaci%C3%B3n_infrarroja

Martin R. Electroterapia en Fisiterapia Madrid: Editoria Medica
Panamericana,S.A.ISBN:978-84 -7903-753-6; 2008.

Hsieh RL1, Lo MT, Lee WC, Liao WC Therapeutic effects of
short-term monochromatic infrared energy therapy on patients
with knee osteoarthritis: a double-blind, randomized, placebo-
controlled study. 2012 Nov;42(11):947-56. doi:
10.2519/jospt.2012.3881. Epub 2012 Sep 5.

Anatomia.

31.

32.

33.

34.

36.

37.

38.

39.

40.

41.

42.

Zubair Usman, SonillSooknunan Maharaj and Bashir Kaka
Effects of combination therapy and infrared radiation on pain,
physical function, and quality of life in subjects with knee

osteoarthritis: A randomized controlled study
https://www.worldscientific.com/worldscinet/hkpj
https://doi.org/10.1142/S1013702519500124 Vol.39,N°2

pp.133-144(2019)

Park JS, Yoon T, Lee SH, Hwang NK, Lee JH, Jung YJ, Lee
G.9) Immediate effects of kinesiology tape on the pain and gait
function in older adults with knee osteoarthritis. 2019
Nov;98(45): e17880. doi: 10.1097/MD.0000000000017880.
Ojoawo AO, Olaogun MO, Hassan MA. Comparative effects of
proprioceptive and isometric exercises on pain intensity and
difficulty in patients with knee osteoarthritis: A randomised
control study. 2016 Nov 14;24(6):853-863.

OMS. SALUD MUJER. [Online].; 2013 [cited 2018 septiembre
30. Available from: https://www.medicinatv.com/reportajes/la-
artrosis-se-convertira-en-la-cuarta-causa-de-discapacidad-en-
el-mundo-en-2020-5172.

35.Labarra ph.(2017) tratamiento de la artrosis nuevas terapias
en investigacion adherencia. madrid: facultad de farmacia,
universidad complutense.

Rhon DI PKES. Risk of post-traumatic knee osteoarthritis after
knee injury in memebrs. musculoskeletal care. 2019;: p. 1-7.
IMSS. Prevencién, Diagnéstico y Tratamiento de Rehabilitacion
en el Paciente Adulto. México:; 2014.

Martin, R. (2008). Electroterapia en Fisioterapia Madrid:
Editoria Medica Panamericana, S.A.ISBN:978-84 -7903-753-6.
Park JS, Yoon T, Lee SH, Hwang NK, Lee JH, Jung YJ, Lee
G.9)Immediate effects of kinesiology tape on the pain and gait
function in older adults with knee osteoarthritis. 2019
Nov;98(45): e17880. doi: 10.1097/MD.0000000000017880.
Escobar A, Quintana JM, Bilbao A, Azcarate J, Guenaga J.I.
(2002) Validation of the spanish version of the WOMAC
questionaire for patients with hip or knee osteoarthritis. Clinical
Rheumatology. Nov 21(6) 466-71).

Calvo UL. “Efectividad de la escala de WOMAC para evaluar
los resultados funcionales de México UAdEd, editor. Toluca:
Facultad de Medicina; 2013

Lépez D.D. Valoracién clinica y mediante técnicas de imagen
de la evolucion de pacientes con gonartrosis tratados mediante
acido hialurénico y plasma rico en plaquetas ,tesis Doctoral
,Murcia Espana ,2015.

* ok % % ok ok ok ok %



