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Effectiveness of laughter yoga as an adjunct to
naproxen treatment in relieving symptoms of
knee or hip osteoarthritis in geriatric patients: a
randomized controlled trial

Abstract
Introduction    The Philippine Rheumatology Association recommends the use of non-pharmacologic
interventions including yoga for the management of osteoarthritis, however, little is known about
the benefits of the alternative therapies. The study aimed to assess the effectiveness of laughter
yoga as an adjunct to naproxen treatment in relieving symptoms of knee and hip osteoarthritis in
geriatric patients.
Methods Residents of a home for the aged who met the criteria for knee or hip osteoarthitis were
recruited and randomized into naproxen plus laughter yoga or naproxen alone groups via fish bowl
method.  The experimental group underwent 10 sessions of laughter yoga 20 minutes a day. The
primary outcomes were change in pain, stiffness and physical disability, measured with the Western
Ontario and McMaster Universities (WOMAC) LK 3.0 Osteoarthritis Index.
Results There was a significant improvement from the baseline in the pain, stiffness and physical
disability scores in both groups. However, there was no significant difference between the two
treatment groups in terms of change in pain (p = 0.26), stiffness (p = 0.39) and physical disability (p
= 0.54) scores.
Conclusion Laughter yoga did not confer an additional reduction in pain, joint stiffness and physical
disability when used as an adjunct with naproxen among patients with knee or hip osteoarthritis.
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O       steoarthritis (OA) is the most common form of
     arthritis and  one of  the  leading causes of

disability in the Philippines. The Food and Nutrition
Research Institute National Nutrition Health Survey
done in 2003 noted a 0.5% prevalence of  OA among
individuals 40 years and above in both rural and
urban areas. In a population of 80 million, this means
that more than 3.2 million Filipinos are affected.1

Osteoarthritis imposes a substantial economic burden
in the Philippines. With an average of  60 new
osteoarthritis cases each year, indirect costs of
treatment amounted to Php803,854.23 (US$
16,077.00), mainly from maintenance and operating
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expenses and capital outlay of clinics. Direct costs
amounted to Php647,016.00 (US$12,940.00) largely
for medicines (90%). The annual cost of treating
uncomplicated osteoarthritis at the Philippine General
Hospital Arthritis Clinic is Php1,450,870.20
(US$29,017) or Php28,448.43 (US$ 569.00) per
patient.2 Symptoms associated with osteoarthritis
include pain, tenderness, stiffness of  the joint and
loss of  flexibility. As the disease progresses, cartilage
loss, joint narrowing and formation of  reactive bony
spurs become evident leading to significantly
diminished physical function. Since there are no
disease-modifying agents available for OA, the goal
of medical management is to alleviate pain and to
improve functioning of the affected joint through
analgesics, exercise and lifestyle modification.

The Philippine Rheumatology Association
emphasizes the use of non-pharmacological
interventions to relieve symptoms of  OA. One of  the
novel adjunctive interventions gaining interest is
yoga. It has been described to be beneficial in several
medical conditions such as coronary artery disease
and asthma.3 Other conditions where it may be
beneficial include osteoarthritis, rheumatoid arthritis,
hypertension, diabetes mellitus, epilepsy, and carpal
tunnel syndrome. Yoga was also suggested for use as
a preventive and curative approach for the body, spirit
and mind.4 Performing yoga asanas and relaxation
showed significant improvement in tenderness of
fingers. Laughter yoga has shown to positively affect
health and well-being, with results that include
improved immediate mood (vigor-activity and
friendliness).5 It was shown that adults with chronic
or recurrent low back pain who underwent yoga
sessions had greater improvement in back function.6

The mechanisms for the effect of laughter yoga
include elevation of the pain threshold through the
increase of endorphins and the reduction in stress
hormone levels;7 reduction in stress,8 anxiety,9 and
negativity;10 and modification of physical,
psychological and social well-being by altering the
way a person sees the world and attributes meaning
to events.11

This study assessed the effectiveness of laughter
yoga as a nonpharmacologic intervention
complementing naproxen in relieving symptoms of
joint pain, joint stiffness and physical disability in
osteoarthritis of  the hip or knee among the elderly.
The results of this study may aid health care providers
in the management of osteoarthritis by utilizing

laughter yoga as one of the non-pharmacologic
treatment options. Moreover, this study could serve
as the basis for plans to establish data to support large
scale researches on laughter yoga in the management
of osteoarthritis.

Methods
This was a randomized controlled trial comparing
the effectiveness of naproxen and laughter yoga with
naproxen alone for the relief of joint pain, joint
stiffness and physical disability among residents with
osteoarthritis of the hip or knee from a home for the
aged in Marikina City. The study was approved by
the Ethics Review Committee.

Residents of Lualhati ng Maynila Home for the
Aged fulfilling the following criteria were recruited:
symptomatic osteoarthritis of the hip or knee of more
than four weeks duration prior to entry into the study
based on the Clinical Criteria for the Classification
of  Idiopathic Osteoarthritis of  the Hip and Knee,
respectively, of  the American College of
Rheumatology (ACR); aged 60 to 85 years; a Mini
Mental Status Examination score of more than 25.
Excluded were those who  had any of the following:
secondary arthritis related to syphilitic neuropathy,
ochronosis, metabolic bone disease or acute trauma;
contraindications to laughter yoga such as hernia,
epilepsy, uncontrolled hyper tension, urine
incontinence, severe back pain and persistent cough;
contraindications to naproxen  such as known
hypersensitivity to the drug and clinically active renal,
hepatic or peptic ulcer disease; use of drugs and herbal
products that have the same clinical effect and
significant drug-to-drug interaction such as warfarin,
antihypertensives, methotrexate and lithium; current
participation in exercise or other non-pharmacological
modalities to reduce symptoms of osteoarthritis; and
unwillingness to adhere to the assigned treatment. A
sample size of 11 per group was computed based on
a standard deviation of 7, detectable difference of 6
and an alpha error of 0.05.

The instrument used was a Tagalog version of
the Western Ontario and McMaster Universities
Osteoarthritis (WOMAC) Liker t 3.1 Index, a
validated tool that assessed joint pain, joint stiffness
and physical disability. It consisted of  24 questions -
5 for pain, 2 for stiffness and 17 for physical disability
– using a 5-point Likert scale. Two items in the
physical disability subscale were not applicable to the
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subjects. The average value was substituted for the
score for those items.

A complete list of the current 308 residents of
the Luwalhati ng Maynila Home for the Aged was
obtained. An initial screening survey was conducted
by the proponents, who underwent briefing prior to
survey implementation. The survey form consisted
of a personal data portion, a checklist of symptoms
of osteoarthritis of hip and knee adapted from a
previous study, a checklist of  health conditions
contraindicated in performing laughter yoga, and a
Mini Mental Status Examination (MMSE).  Those
who fulfilled the criteria underwent a thorough
physical and rheumatological examination by a
licensed physician. Osteoarthritis of the knee or hip
was diagnosed using the Clinical Criteria for the
Classification of Idiopathic Osteoarthritis of the Knee
and Hip developed by the ACR and confirmed by
radiographic imaging of knee or hip joint.
Determination of ESR level as a laboratory criterion
was not done. Informed consent was obtained from
the qualified residents.

Those who fulfilled the entry criteria were
assigned to either the experimental (naproxen plus
laughter yoga) or control (naproxen) groups by the
fish bowl method. Individual baseline scores for joint
pain, joint stiffness and physical disability were
determined for both groups using the WOMAC
Osteoarthritis Likert 3.1 Index. Subjects in both
groups were given naproxen 550 mg twice a day after
breakfast and after dinner for 3 weeks by the resident
nurse. To ensure compliance, participants were
observed during intake of the medication. A checklist
was utilized to monitor medication intake and side
effects. In addition, the experimental group underwent
10 sessions of laughter yoga 20 minutes every other
day for 3 weeks.  The sessions consisted of clapping
and warming-up exercises, deep breathing exercises,
childlike playfulness and laughter exercises. All
sessions were facilitated by a certified laughter yoga
instructor. Post-treatment scores for joint pain, joint
stiffness and physical disability were likewise
determined.

Data were entered in Microsoft Excel and were
analyzed using Statistical Package for the Social
Sciences (SPSS) v.19. Descriptive statistics were used
to evaluate the demographic and clinical
characteristics of the subjects. A chi-square test was
used to compare categorical variables. A paired t-test
was used to compare mean scores for joint pain, joint

stiffness and physical disability within groups before
and after treatment. An independent t-test was used
to compare the difference in scores between the
naproxen plus laughter yoga and the naproxen alone
groups.

Results
Twenty two subjects, consisting of  11 each for the
naproxen and naproxen plus laughter yoga groups,
were included in this study. Both groups had a mean
age of 68 years and more than 70% were women.
The mean BMI in both groups was 21. More than
81% of both groups had knee osteoarthritis. The
baseline characteristics of both groups were similar
as seen in Table 1. There was no significant difference
between the two groups in terms of their baseline
WOMAC pain, stiffness and physical disability scores
as seen in Table 2.

As seen in Tables 3 and 4, both the naproxen
plus yoga laughter and naproxen alone groups
showed significant improvements in joint pain
(P<0.01), joint stiffness (P<0.01) and physical
disability (P< 0.01) scores. When the mean change
in scores was compared between the naproxen plus
yoga laughter groups and naproxen, the differences
in all three components was not significant (pain P
= 0.25, stiffness P = 0.39, physical disability p = 0.54),
as seen in Table 5.

Discussion
This randomized controlled trial used laughter yoga
as an adjunct to a non-steroidal anti-inflammatory
drug to improve symptoms, i.e., joint pain, joint
stiffness and physical disability of knee or hip
osteoarthritis. The results showed that there was no
significant difference in the mean change in pain,
stiffness, and physical disability between the laughter
yoga group and the naproxen control group based
on the WOMAC scores.

The benefit of laughter yoga in reducing the joint
pain in knee and hip osteoarthritis is still not clearly
established. However, there are evidences that showed
effectiveness of other forms of yoga in reducing joint
pain among patients with osteoarthritis. According
to Tse,12 cognitive-behavioral strategies for pain
management include hypnosis, relaxation with guided
imagery, distraction, and the use of  support groups.
Humor is one of the distraction techniques used in
pain control. The same study stated that after laughter
or other humorous encounters, natural killer cell
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Table 2.  Baseline WOMAC scores of naproxen and naproxen
plus laughter yoga groups.

Patient Groups
WOMAC Score Naproxen+ Naproxen P valuea

laughter yoga (n = 11)
(n = 11) Median
Median

Pain   9   8 0.69
Stiffness   4   3 0.33
Physical disability 22 26 0.57

a Mann-Whitney U Test

Table 3.  Change in WOMAC scores before and after treatment
in the naproxen group (n = 11).

WOMAC  Score Mean (SDa) P valueb

Pain 68.3 ±16.57 0.003
Stiffness 56.1 ± 34.58 0.005
Physical Function 57.2 ± 22.62 0.003

aStandard Deviation
bPaired T-test

Table 4.  Change in WOMAC scores before and after treatment
in the naproxen plus laughter yoga group (n = 11).

WOMAC  Score Mean (SDa) P valueb

Pain 59.7 ± 17.52 0.003
Stiffness 43.3 ± 33.50 0.007
Physical Function 52.1 ± 14.61 0.003

aStandard Deviation
bPaired T-test

Table 5.  Comparison of change in WOMAC scores before and
after treatment between naproxen plus laughter yoga and
naproxen groups.

Patient Groups
WOMAC Score Naproxen+ Naproxen P valueb

laughter yoga (n = 11)
(n = 11) % Change
% Change (SDa) (SDa)

Pain 59.7 ± 17.52 68.3 ± 16.57 0.25
Stiffness 43.3 ± 33.50 56.1 ± 34.58 0.39
Physical Function 52.1 ± 14.61 57.2 ± 22.62 0.54

aStandard Deviation
bIndependent T-test

Table 1.   Comparison of demographic and clinical characteristics of naproxen plus laughter yoga and naproxen groups.

Patient Groups
Characteristics Naproxen + laugh-ter yoga       Naproxen P valueb/c

(n=11) (n=11)
n Mean ± SDa or %F n Mean ± SDa or %F

Age (years) 68.3 ± 5.6 68.6 ± 8.3 0.90

Gender
Male 3 27.2 3 27.3 0.76
Female 8 72.7 8 72.7

BMI
≤18.5 3 21.4 ± 3.9 3 21.0 ± 2.8 1.00
18.6 - 24.9 5 7
≥25.0 3 1

Affected Joint
Knee 9 81.8 9 81.8 1.00
Hip 2 18.2 2 18.2

aStandard Deviation
bIndependent T-Test
cChi Square Test
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activity, immunoglobulin G and immunoglobulin
M levels increased for as long as 12 hours bringing
about beneficial health outcomes. Another study by
Goodenough13 found that weekly sessions of laughter
and humor resulted in a decrease in reports of pain
and perceived loneliness, and increased reported
happiness and life satisfaction. Our results showed
that the combination of laughter yoga and naproxen
reduced pain perception by 59.6% but failed to show
significant improvement compared to those taking
naproxen alone.

Haslock14 and Park and McCaffrey15 showed
reduction in joint stiffness in patients with
osteoarthritis. However, Kolasinski16 showed that
Iyengar yoga postures were less effective in reducing
joint stiffness in knee osteoarthritis. This study showed
a reduction in joint stiffness by 43.2% although these
changes did not reach statistical significance when
compared to the control group.

The randomized trial by Tilbrook and Cox6

showed that laughter yoga in adults with chronic or
recurrent low back pain led to greater improvement
in back function than the usual care. This study
showed that physical function improved by 52.1%
after yoga intervention but was not statistically
different from that of  the control group.

This randomized clinical trial showed that
laughter yoga did not confer an additional reduction
in pain, joint stiffness and physical disability when
used as an adjunct to naproxen among patients with
knee or hip osteoarthritis. However, laughter yoga is
a safe and feasible exercise option for patients with
osteoarthritis.
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