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Elderly is someone who because of his advanced age experiences biological, physical,
psychological and socia changes. One of the physical changesthat occur intheelderlyis
a problem with decreased area of motion, one of which is osteoarthritis which often
affects several joints, such asthe joints of the fingertips, thumbs, knees, hips, heels and
causesjoint pain. Painisvery disturbing and makesit difficult for the elderly to do their
activities, so the need for proper treatment is to reduce the pain that occurs due to os-
teoarthritis. Onetherapy that can be recommended isnon-pharmacol ogical therapy, namely
infrared therapy. This study aims to determine the effect of infrared therapy on the re-
ducing of lower extremity painin the elderly with osteoarthritis. The design of this study
isaquasi experimental design with a pre-post-test control group design. This research
was conducted at PSTW Wana Sraya Denpasar. The sampling technique was total sam-
pling with atotal sample of 30 respondentsdivided into two groups, namely the treatment
group who was given infrared therapy with 15 respondents and the control group who did
not get infrared therapy with 15 respondents. Data taken in the form of the characteris-
tics of the research subject and the val ue of lower extremity pain reduction using Visual
Analog Scale before and after treatment in the treatment group and the control group.
The data analysis test used the Man Withney U-Test to determine the difference in
influence between the experimental group and the control group. Theresults of this study
showed that most of the elderly> 65 years were 63.3% and 66.6% female. The elderly
mostly experience pain scale 4-6 (moderate pain) in thelower extremities. Theresults of
statistical tests showed that giving infrared therapy had an effect on reducing the pain
scalein thelower extremitiesin the elderly with OA (p=0.000). There wasadecreasein
the pain scal e before and after infra-red administration and there was asignificant effect
on reducing lower limb pain in the elderly with osteoarthritiswho were given infrared 8
times a week for 3 weeks.

BACKGROUND

tion of thejointsin the elderly who are not disturbed
will have an important impact on daily bodily func-

Old age isthelast human life cycle. During
this period, a person experiences physical, mental,
and social setbacks (Muwarni, 2010). Agingisnot a
disease but a process of decreasing the body'sresis-
tancein facing stimuli from within and from outside
the body (Nugroho, 2012). The epidemiological im-
pact of the disease in the elderly tends to be degen-
erative. One of them that is commonly found in the
elderly isadiseasethat is closely related to the area
of motion in the elderly knee joint. The area of mo-

tions. Among them are problems of dependence on
other people and the quality of life of theelderly. The
problemthat is often encountered in the sentencewith
adecreaseintheareaof motionisosteoarthritiswhich
often affects severa joints of the lower extremities,
such asthejoints of the fingertips, the knee, and the
heel (Muwarni, 2010).

Osteoarthritisisadisease of joint failure, in
which all joint structures undergo pathological
changes, are chronic in nature and the main cause of
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pain. Osteoarthritis can a so affect the small joints of
the fingers (especially the thumb), toes, ankles, and
neck (Muwarni, 2010). The increase in the number
of elderly people aged 65 years will certainly be
complemented by an increasein theincidence of dis-
eases based on the elderly, especially osteoarthritis.
It is estimated that by 2040, the prevalence rate of
osteoarthritiswill reach 95% of the total population
(Fransen, 2011). Based on data from the Bali Pro-
vinciad Health Officein 2015, osteoarthritisisgrouped
into diseases of the muscles and connective tissue
which are part of the ten most disease patterns in
patients at puskesmas, with a number of cases of
57,124 casesin 2015 (Widowati, 2017). Inthecity of
Denpasar, the number of osteparthritis patients was
7,894 cases, where the highest number of cases oc-
curred in women as many as 4,546 cases, in men as
many as 3,348 cases (Fransen, 2011).

Painin the extremities can affect any part of
the body, either the upper extremities or lower ex-
tremities. Inthelower extremities, the most common
painisinthekneesand ankles. Thispainisa so some-
times caused by psychological or lifestylefactors. The
main symptom of pain that appears at the lower ex-
tremities is numbness; Throbbing; Fever;
Inflammatremities is numbness; Thrabbing; Fever;
Inflammation of the joints or musclesLimited move-
ment; Reduced quality of life; Nausea and vomiting
Fatigue (Hawker, 2011). Non-pharmacol ogical inter-
ventionsin reducing pain have avery low risk com-
pared to pharmacol ogical interventions.

Infrared therapy isanon-pharmacological in-
tervention for pain management. The painis caused
by the accumulation of metabolic waste products
called"P" substancesthat accumulate in the tissues.
With the presence of infrared rays which facilitate
With the presence of infrared rays which facilitate
blood circulation, the substance"P" isalso wasted so
that the pain isreduced or lost. Muscle relaxation is
easily achieved when the muscle tissue is warm
(Alimah, 2008). Research conducted by Widowati,
Rin 2017 stated that the combination therapy of acu-
puncture and infrared is the most effective therapy
in reducing musculoskeletal pain in the elderly and
without harmful side effects (Widowati, 2017). Pain
management can use heating techniquesusing infra-
red (Rayegani, 2012). Heati ng techniques can reduce
the VAS value in osteoarthritis sufferers. The de-
crease in VAS value caused by infrared can have
the effect of reducing muscletension, reducing joint
the effect of reducing muscletension, reducing joint
stiffness, increasing blood flow and rel axing the ner-
vous system (Widowati, 2017).

METHODS

The design of this study is a quasi experi-
mental design with a pre-post-test control group de-
sign. This research was conducted at PSTW Wana
Sraya Denpasar, with the length of the research pe-
riod from July 20 to August 7, 2020. The sampling
technique was total sampling with atotal sample of
30 respondents divided into two groups, namely the
treatment group who was given infrared therapy with
15 respondents and the control group who did not get
infrared therapy with 15 respondents. The criteriaof
respondentsiselderly with osteoarthritis; feeling pain
inthelower extremities.

The Treatment group was given Infrared
therapy 8 times for 3 weeks with a duration of 10
minutes, but the control group wasnot given Infrared
therapy. Data taken in the form of the characteris-
tics of the research subject and the value of lower
extremity pain reduction using Visual Analog Scale
before and after treatment in the treatment group and
the control group.

The data normality test used Shapiro-Wilk
because the sample was|essthan 50 samples. Paired
sample effect test used Wilcoxon test in the inter-
vention group and paired t test in the contral group.
Different test to determine the effect between the
intervention group and the control group using the
Mann Whitney U-Test. This research has passed the
Ethical Feasibility Number: 1019/ UN14.2.2.V1l.14
/ LT / 2020 dated 14 May 2020.

RESULTS

Based on the tabl e above showsthat the char-
acteristics of the elderly by age, most respondents
are in the age range> 65 years as many as 19 re-
spondents (63.3%). Elderly over the age of 65 years
usudly havephysical problemsthat resultinpain. This
isduetothethinning of thecartilageresultingin pain,
stiffness, limitation in movement due to decreased
synovia fluid production, causingjoint inflammation
and complaints of pain. Gender characteristicsindi-
cate that the largest number of respondents is fe-
male, as many as 20 respondents (66.6%). Elderly
women will experience a loss of bone mass by 40-
50%.

Table 2 shows that the pain scale in the el d-
erly with knee pain pretest result being given infra-
red therapy in treatment group was 8 respondents
(53.3%) with a pain scale of 4-6 (moderate pain), 6
respondents (40%) with a pain scale of 7-10 (pain
weight) and 1 respondent (6.7%) with apain scale of
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Table 1. Characteristics of Elderly

Group

Characteristics Treatment Control Total
f % f % %
Age (year):
Age 45-55 0 0 5 33,3 16,6
Age 56-65 1 6,7 5 33,3 20
Age >65 14 93,3 5 33,3 63,3
Gender:
Mae 4 26,7 6 40 33,3
Female 11 73,3 9 60 66,6
Table 2. Pretest and Posttest Lower Extremity Pain Scale in the Elderly
Treatment Group Control Group
f % f %

No

Pain Scale Pre Post Pre Post Pre Post Pre Post
test test test test test test test test

1 O(No 0 4 0 26,7 0 0 0 0
pain)

2 1-3 (Mild 1 11 6,7 73,3 2 4 13,3 26,6
Pain)

3 46 8 0 53,3 0 12 9 80 60
(Moderate
Pain)

4 7-10 6 0 40 0 1 2 6,66 13,3
(Severe

pain)

Table 3. Normality Test

Group Shapiro-Wilk
df Sig
Pre Test Treatment 15 0.455
Post Test Treatment 15 0.006
Pre Test Control 15 0.181
Post Test Control 15 0.100

Table 4. Pre-Post Test in the Elderly

Extremity Pain

Group Pretest Post test p value
Mean + SD Mean + SD
Treatment Group 6.07+1.90 1.07+0.79 0.001*
Control Group 5.00+£1.19 4.93+1.58 0.719**
*Wilcoxon test

**Pair t test
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Table 5. Mann Whitney Test

Group
Delta Value | ntervention Control p value
MeanxSD Mean+SD
Pain Scale 5.0+1.19 0.07+0.70 0.000
1-3 (mild pain). Posttest result being given infrared DISCUSSION

therapy 8 times aweek for 3 weeks, the results ob-
tained were 11 respondents (73.3%) with apain scale
of 1-3 (mild pain) and 4 respondents (26.7%) said
they were not in pain. The pain scale in the elderly
with knee pain pretest result without being givenin-
frared therapy in the control group was 12 respon-
dents (80%) with apain scale of 4-6 (moderate pain),
1 respondent (6.66%) with a pain scale of 7-10 (se-
vere pain ) and 4 respondents (13.3%) with a pain
scaleof 1-3 (mild pain). The posttest results asmany
as 9 respondents (60%) with apain scale of 4-6 (mod-
erate pain), 4 respondents (26.6%) with apain scale
of 1-3 (mild pain) and 2 respondents (13.3%) stated
the scale pain 7-10 (severe pain).

Before conducting the analysis test, the
analysis prerequisite test is carried out to determine
whether the datais normally distributed or not with
the Shapiro-Wilk test.

The statistical test results show that the sig-
nificance value for the pre-test data for the treat-
ment group is normally distributed, while the post-
test data for the intervention group is not normally
distributed, so it uses a non-parametric test. While
the pre and post data of the control group were said
to be normally distributed and the test used was the
parametric test.

Based on table 4 above showsthat thereisa
decrease in the mean pain scale in the intervention
decrease in the mean pain scale in the intervention
group after givinginfrared therapy (post test), namely
themean £ SD (1.07 £ 0.79), whilethe control group
shows a decrease in the mean post test with avalue
(4.93 + 1.58) . A decrease in the mean value in the
intervention group indicates a decrease in the pain
scaeintheederly with limb pain. The Wilcoxon test
results showed asignificant valuein theintervention
group (p = 0.001) and insignificant valuein the con-
trol group (p=0.719).

The results of table 5 show a significant
value, so it means that there is a significant differ-
encein theintervention group and the control group
after being giveninfrared therapy intervention 8 times
aweek for 3 weeks.

Decrease in Lower Limb Pain in the Elderly
with Osteoarthritis Before and After Infrared
Therapy

Osteoarthritisadegenerative disease, which
affects nearly 3 out of 4 older adults and OA often
holds joint pain in the lower joint which isthe most
commonly attacked [20]. Most of the respondents
were more than 65 years old (63.3%) and female
(66.6%). Thisisin line with studies which reported
that among people aged 50 years and over, 13% of
women and 7% of men were diagnosed with knee
osteoarthritis and 24% of women and 17% of men
had persistent knee pain (Lau, 2000).

Musculoskeletal disordersexperienced by the
elderly generally provide symptomsor complaints of
pain, from mild to severe. Complaints of painfelt by
the elderly caninterferewith daily activities because
the elderly feel uncomfortable. Therefore, the first
treatment for muscul oskel etal disordersisto reduce
the pain or symptoms that appear (Lau, 2000). Eld-
erly with female gender areat risk of injury. Inwomen
over 50 years of agewill experience decreased flex-
ibility in the muscles caused by knee pain. Osteoar-
thritisoccursdue to damageto the cartilage that pro-
tectsand provides cushion for joints. This causesthe
bones to tend to come into contact with each other
so that they rub against each other as they move,
causing pain and stiffness. Maost people who suffer
from this disease have limited movement while the
rest are unableto carry out their daily activities.

Thekneeismore proneto Osteoarthritis. Ra-
diographs of knee Osteoarthritis were deemed to
have aKellgren Lawrence (K-L) value of 2 or more
and symptomatic Osteoarthritis was defined as a
symptom of one knee along with radiographic fea-
tures of Osteoarthritis. The National Health and Nu-
trition (NHANES) 111 reported radiographic preva-
lence of knee OA in 2,415 persons and symptomatic
knee Osteoarthritisin 2,394 persons aged> 60 years
(Anderson, 2010). Another study conducted by
Deshpande BR, et a. Obtained similar results, namely
a high prevalence of knee Osteoarthritis, especially
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at the age of 55 - 64 years, where there was an in-
crease in the prevalence of knee Osteoarthritis with
age (Despande, 2016).

Osteoarthritis usually occurs in adults aged
55 years and over, often experiencing symptomsin
the knees, joints of the hands, back, and hips (espe-
cialy in the lower back). Osteoarthritis can also af-
fect the small joints of the fingers (especially the
thumb), toes, ankles, and neck (Yar, 2014)

Theresults of thestudy, which was conducted
for three weeks, where respondents were given in-
frared therapy three times a week, showed a reduc-
tionin paininthelower extremities. The heat that is
delivered frominfrared therapy will changethe elas-
ticity of musclesandtissues. Thisisinlinewith stud-
ies that provided Infrared therapy on lumbar pain
showed astatistically significant effect on dl outcomes
of pain, function, lumbar flexion extension ROM and
back extensor endurance. Infrared is effectivein re-
ducing pain and improving function, lumbar ROM and
back endurance (Ansar, 2014).

Effect of Infrared Therapy on Lower Limb Pain
Reduction in Elderly with Osteoarthritis

The results showed that there was an effect
of infrared therapy on reducing lower limb pain, in
this case, knee pain in the elderly with OA. Infrared
is an electromagnetic wave that produces thermal
effects including an increase in microvascular and
an increase in regional tissue temperature. Infrared
radiation, aform of radiant energy, is emitted from
any substance with a temperature higher than abso-
lute zero. Infrared is the part of the electromagnetic
spectrumthat is adjacent to the lower-frequency end
of the wavelength spectrum. Infrared produces heat
by inducing vibration molecules. Luminousinfrared
heat lamps emit radiation in the near infrared spec-
trum (wavelength 770e1500 nm) (Chen, 2013).

Infrared rays that are absorbed by the skin
can generate heat in the area that has been illumi-
nated. The heat that has been entered increases the
increasein metabolic processes. Van Hoff'slaw states
that a chemical reaction will be rapidly accelerated
in the presence of heat or a specified temperature
increase. Therefore, irradiationwith infrared light will
increase the metabolic process which results in an
increased flow of oxygen and nutrients to the tissue
so that it can accelerate tissue repair if someoneis
damaged. Infrared rays can also increase vasodila-
tion of blood vesselsso that after irradiation, the skin
will look reddish or commonly known as erythema.
This prablem is caused by the presence of heat en-
ergy received by sensory nerve endings which then

affectsthe heat regulator. VVasodilation causes blood
circulation to increase so that white blood cells (leu-
kocytes) and immunoglobulins increase. The
vasodilating effect of infrared radiation can alleviate
theinflammatory reaction (Widowati, 2017)

Light heating with infrared light has a seda-
tiveeffect on the sensory nerveendings. Theincrease
in temperature due to irradiation can help the relax-
ation occur aswell asincreasethe muscle'sability to
contract. Muscle spasm that occursduetolactic acid
buildup can be relieved by heating. The therapeutic
effect of infrared light is to reduce and even elimi-
nate pain. The pain reduction mechanism can occur
through mild heating which causes a sedative effect
onthe superficia sensory nerve endingswhile strong
heating can cause counter irritation so that pain can
be (Widowati, 2017)

Infrared has awarm effect that can increase
the local temperature of the tissue which causes va-
sodilation of surrounding blood vessels, whereasva-
sodilation of blood vessels can aso accelerate the
removal of several pain-stimulating chemical sinclud-
ing: bradykinin, serotonin, histamine, and proteolytic
enzymes. Aswell as prostaglandins and substance P
which increasethe sensitivity of the ends of the pain
fibers, so that in the end infrared can reduce the in-
tensity of pain in Osteoarthritisknee patients
(Ojoaowa, 2015)

Thisisin line with study (Chen, 2013). In
whichtheadministration of significant infrared therapy
was given to patients with neck pain. In this study,
the skin is exposed to infrared, the skin is directly
heated, the researcher can postulate that infrared
changes the viscoel astic properties of theirradiated
tissue because muscles and tissues can experience
elasticity, and can further extend the connectivetis-
sue of thekneeincluding muscle and skin enhancesue
of the kneeincluding muscle and skin enhancement.
Muscle relaxation and increased tissue extensibility
followinginfrared therapy may havearoleinincreas-
ing blood flow by decreasing the pressure from the
musclesin the blood vessels (Ansari, 2014). Another
mechanism for increasing extensor resistance in
muscles could be to increase circulation due to an
increase in tissue temperature and a subsequent
inincrease in tissue temperature and a subsequent
increasein oxygen delivery and removal of substances
that cause fatigue or pain triggers. The heat gener-
ated by infrared stimul ated to the surface of the body
isreduced by muscle rigidity which inhibits sympa-
thetic activity and stimul ates parasympathetic activ-
ity. Reduced muscle tension can reduce pain and fa-
tigue (Chen, 2013).
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CONCLUSION

The pain scale in the elderly with lower ex-
tremity pain before being given infrared therapy is
mostly the pain scale. After being given infrared
therapy 8 timesfor 3 weeks, the results were mostly
withamild painscale.

The test results show a significant value in
the control group (p=0.001) and asignificant valuein
thegroup (p=0.719). Whilethedifferencetest shows
asignificant value (p=0.000), so it means that there
isasignificant difference in the intervention group
and the control group after being given infrared
therapy intervention as much as 8 timesfor 3 weeks
with atime offering of 10 minutes.
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