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INTRODUCTION

nee osteoarthritis (KO) is one of the most common
health problems in older adults.! Due to its
progressive nature, KO causes joint stiffness, pain,

ABSTRACT

Background: Knee osteoarthritis (KO) is one of the most common health
problems affecting the quality of life (QOL) in older adults. Objective: Because
improving the QOL is one of the important therapeutic goals, this study aimed
to investigate the effect of curcumin ointment on the QOL in older adults with
KO. Methods: This double-blind randomized clinical trial was performed from
February 20, to June 22, 2019, on 72 older adults with KO referring to the office of
a physician in Kashan, Iran. The individuals with eligibility criteria were recruited
sequentially and were randomly assigned to two groups of 36 to apply either
curcumin 5% ointment or Vaseline ointment twice daily for 6 weeks around the
knee. The Osteoarthritis Knee and Hip Quality of Life questionnaire was used to
measure the patients” QOL at the beginning of the study, and at the end of the 4™
and 6™ weeks. The Fisher’s exact test, independent samples #-test, Friedman test,
and repeated-measures analysis were used for data analysis. Results: The mean
baseline QOL scores in the intervention and the placebo groups were 55.98 + 8.12
and 58.75 £+ 7.86 (P = 0.160) which then changed to 59.21 + 7.98 and 60.01 + 8.23
at the end of the 4™ week and to 65.83 + 8.81 and 60.26 + 7.25 at the end of
the 6" week, respectively. Repeated-measures analysis showed that over time,
the use of curcumin ointment could significantly increase the mean QOL score
in the intervention group (P = 0.001). Conclusion: Topical administration of 5%
curcumin ointment can significantly improve the QOL in older adults with KO.
Therefore, this ointment might be considered a complementary therapy to improve
the QOL of patients with KO.
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surgery, medications, and protective modalities are
commonly used to treat KO."' However, surgeries are
expensive and medications have side effects — especially
in older adults who suffer multiple organ
dysfunctions.®! Besides, the effects of walking aids,

muscle weakness, mobility impairment,? disability,
falls, depression, and impaired quality of life (QOL).B4
The prevalence of osteoarthritis is 60%—90% in people
65 years and older.”! The prevalence of KO in Iranian
older adults has also been reported as 63.1%.5! Iranian
older adults are more prone to knee joints injuries due to
habits and lifestyle factors such as sitting on the ground,
the shape of toilets, inadequate exercise activities, and
standing cooking and housekeeping practices.[) Joint
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physiotherapy, hydrotherapy, weight loss, and lifestyle
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modification, as well as complementary and alternative
therapies, have been studied in the improvement of knee
function, in older adults with KO.>7

Turmeric or Curcumin longa is one of the herbs
in traditional Iranian medicine. It is a plant of the
ginger family. Dried turmeric rhizomes are used for
nutritional and medicinal purposes. Curcumin is the
active ingredient of turmeric and chemically called
diferuloylmethane.!'%!!!

Curcumin is a  powerful  antioxidant and
shows anti-cancer, anti-bacterial, antiviral, and
anti-inflammatory effects. It also has shown beneficial
effects in the liver, gastrointestinal, and cardiovascular
disorders, and the improvement of Alzheimer’s disease,
rheumatoid arthritis, and diabetes mellitus. In traditional
Iranian medicine, turmeric is commonly used as a
topical poultice in the treatment of strain, sprain, and
joint dislocations.!'”

Numerous studies are available on the beneficial
effects of curcumin on diabetes, hyperlipidemia,!'?!
gastrointestinal disorders,!'¥! liver failure, premenstrual
syndrome,"'¥ skin disorders!’! and episiotomy wound
healing."® Some studies have also reported the effect of
curcumin on the improvement of osteoarthritis in animal
models.'"8] Two studies also examined the effect of
oral curcumin in human osteoarthritis.["*?% A study also
used a combination of herbs in older adults with joint
pain.?'! However, none of the studies examined the
impact of curcumin on the QOL of older adults with
KO. In addition, citing the low bioavailability of oral
forms of curcumin, a number of studies suggested the
necessity of studying the effect of nonedible curcumin
methods. 20222

Considering the lack of studies on its effect on the
patients’ QOL, this study aimed to investigate the effect
of curcumin ointment on the QOL in older adults with
KO.

METHODS

This study is a double-blind randomized, placebo trial
performed from February 20 to June 22, 2019, on
72 older adults with KO aged 60 years and over. The
study was conducted in 2019 on patients referring to
the office of a physician in Kashan, Iran. Due to the
lack of an earlier study on the effect of curcumin on
the QOL of older adults, the sample size was estimated
using the results of a pilot study in which we used the
curcumin ointment on eight older adults with Knee OA.
The mean baseline QOL was 58.48 + 8.37 and changed
to 64.52 + 7.89 after six weeks of use. Therefore,
considering the alpha of 0.05 and a power of 0.80, the

sample size was estimated to be 29 per group. However,
considering a probable dropout of 20%, we recruited 36
participants in each group.
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Inclusion criteria were age 60 years and over, lack of
known allergy to the ginger family, lack of a known
cognitive disorder, complete consciousness and ability
to answer the questionnaire items, having a medical
diagnosis of KO, and willingness to participate in the
study. Exclusion criteria included any allergic reaction to
curcumin ointment, discontinuation of the ointment prior
to the end of the intervention, a decision to withdraw
study, death, hospitalization, and being
unavailable due to migration.

from the

Totally, 85 patients were assessed for eligibility,
among them 72 were recruited sequentially and were
randomly allocated into the study groups [Figure 1].
Prior to sampling, a list of 72 individuals was prepared
and then the study supervisor assigned them randomly
into 18 quadruple blocks wusing an online block
randomization software. Then, the number and the
name of the treatments for each number (curcumin or
placebo) were written on small cards and put in small
opaque envelopes. The researcher who gathered the
data and the physician were blind to the content of the
sealed envelopes. Envelopes were arranged in order and
provided to the physician. As each participant entered the
study, the physician picked and unpacked an envelope
and prescribed the predetermined treatment. Thus, the
participants were assigned to one of the intervention or
placebo groups.

| Assessed for eligibility (n = 85) |

Enroliment Excluded: (n=13)

» Not meeting inclusion criteria (n=4)
« Decline to participate (n=4)

« Other reasons (n=5)

Randomized (n=72

Allocation

Allocated to the
intervention group (n = 36)

Allocated to the placebo
group (n = 36)

Follow-up

Lost to follow-up (n = 3) Lost to follow-up (n = 2)

Analysis

| Analyzed (n = 33) Analyzed (n = 34) |

Figure 1: The study flow diagram
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Data collection instruments

A two-part instrument was used for data collection.
The first part included demographic characteristics
such as age, sex, education level, duration of illness,
weight (kg), height (cm), body mass index, regular
physical activity (yes/no), and the use of prescribed and
over-the-counter analgesics, sedatives, and remedies. In
addition, there were two questions on perceived pain
intensity and perceived knee stiffness that requested the
patients to describe the severity of their knee pain and
knee stiffness as mild, moderate, severe, or very severe.

The second part included the Osteoarthritis Knee and
Hip Quality of Life questionnaire developed by Rat
et al?Y This scale included 43 items in five domains
namely physical activity (16 items), mental health (13
items), pain (4 items), social support (4 items), and
social performance (3 items). Moreover, there were
three independent items on personal relationships, sexual
activity, and professional life. Each item is rated on a
visual analog scale from 0 (worst condition) to 100 (best
condition). To calculate the score for each domain as
well as the total score, the sum of scores is divided by
the number of questions. Higher scores indicate better
QOL.

The Persian translation of this scale has been
validated by Saffari et al. who examined the construct
validity of the translated scale, through simultaneous
administration of this scale and SF12 questionnaire on
a sample of 434 patients and calculated the correlation
coefficient of the subscales of the two instruments
between 0.34 and 0.69. The Cronbach’s alpha for its
various domains has also been reported between 0.74
and 0.89 and its kappa agreement coefficient was
0.85.1 As some of the participants were illiterate or
low-illiterate, the researcher read them the items and
documented their answers into the scale.

Curcumin ointment preparation

For the preparation of curcumin ointment, 100 g of
Vaseline and 5 g of the powdered extract of 90%
curcumin (purchased from Barij Essence company,
Kashan, Iran) were compounded by a pharmacist to
make 5% curcumin ointment. Then, the ointment was
prepared in 100 g cans similar — in shape and color — to
the placebo (Vaseline).

Intervention

Initially, each patient was examined by the physician
for inclusion criteria. The patient was then introduced
to the first researcher to complete the study instruments
through a structured interview. Then, the patient was
referred back to the doctor and he picked and unpacked
an envelope, read the card inside it, and gave him/her

a can containing the predetermined treatment, and then
referred them to the researcher (who was present in
the office) to be trained on how to apply it. Patients in
the intervention group received curcumin ointment and
those in the placebo group received Vaseline ointment,
which was prepared in 100-g containers of similar size
and color (yellow) and identified by special codes. The
use of both substances was similar in both groups. After
curcumin ointment or Vaseline ointment was given to
patients, the method of administration was individually
taught to them. For the first time, the ointment was
applied by the researcher on the patient’s knee. First, the
researcher washed the area with lukewarm water, dried
it, and using a special cup took 1.5 mL of the ointment
and applied it on and around the knee, and then, warp
the area with a clean nonpenetrating cloth to prevent
contamination of the patient’s clothing. Then, the
patient was asked to repeat the procedure on the other
knee to ensuring both the researcher and the patient of
the correct use. Patients were instructed to do so for
6 weeks, twice daily, once in the morning and once
at night, before bed. A checklist was provided to each
patient to mark it after each use.

All patients were instructed to report any allergic
reaction, redness, or itching around the knee and to
avoid any other topical remedies on their knees during
the study. A telephone number was obtained from each
patient, and the researcher followed the treatment process
weekly by telephone. Then, at the end of the 4" and 6™
weeks, when the patient was referred to the physician’s
office for follow-up, the QOL scale was again completed
for them by a research assistant who was unaware of the
type of medication they were receiving.

Ethical considerations

This study was reviewed and approved by the Research
Ethics Committee of Kashan University of Medical
Sciences (Code of Ethics: IR.KAUMS.NUHEPM.
REC.1397.049, Project number 97157). Moreover, the
study was registered in the Iranian Registry of Clinical
Trials (code: IRCT20100403003618N6). All patients
were informed that they would be contacted several
times to evaluate the efficacy of the treatment. However,
they did not know which group they were in. All patients
were informed about voluntary participation, the right to
withdraw at any time, confidential data management, and
that the study would not cost them. All patients signed
a written informed consent form and their rights were
respected in accordance with the Helsinki declaration.

Data analysis

Data were entered into SPSS software version 16 (SPSS,
Inc., Chicago, IL, USA), and descriptive methods
such as frequency, percentage, mean and standard
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deviation (SD) were used to describe the data. The
normality of quantitative variables was assessed using the
Kolmogorov—Smirnov test, and the normal distribution
was confirmed. Chi-square and Fisher’s exact tests were
used to compare the two groups in terms of nominal
and categorical variables, and independent samples #-test
and analysis of variance with Tukey’s post hoc test were
used to compare the quantitative data. Friedman test
was used to examine the changes in perceived knee pain
and stiffness over time. Furthermore, repeated-measures
analysis was used to compare changes in the QOL
scores during the three measurement time points. The
Greenhouse—Geisser estimation was also used to correct
the degree of freedom. The level of significance was set
at <0.05 in all testes.

REsuLTS

Of the 72 patients who were recruited, two people of
the intervention group and three ones from the placebo
group withdrew after the 1% week. Of the total sample,
43 (64.2%) were women, 49 (73.1%) were illiterate
or low-literate, and 18 (26.9%) were taking analgesics
before starting the study. The mean + SD age of the
patients was 68.21 + 6.12 years in the intervention group
and 67.02 £+ 6.41 years in the placebo group (P = 0.439).
The two groups were not significantly different in terms
of their individual baseline characteristics, the perceived
QOL, knee pain, and knee stiffness [Tables 1 and 2].
The Friedman test also showed that both perceived
knee pain and perceived knee stiffness has improved
overtime (P < 0.001 for both variables and the both

group).

Repeated-measures  analysis  was  performed to
compare changes in the QOL scores over the three
consecutive measurements. Mauchly’s test showed that
sphericity was not assumed (%?[2] = 65.75, P = 0.001).
Therefore, the degrees of freedom were corrected
using the Greenhouse—Geisser test. The results showed
that over time, the use of curcumin ointment could
statistically significantly increase the mean QOL score
in the intervention group (F = 50.20, df = 1.240, and
P =0.001).

Given the significant interaction between the measurement
time and the type of intervention (group) (F = 38.859,
df = 1.252, and P = 0.001), the t-test was used to
conduct pair-wise comparisons between the two
groups at the three measurement time points. The
results illustrated that the mean QOL was significantly
different between the two groups only at the third
measurement (P = 0.006) [Table 3].

Figure 2 shows that the mean overall QOL scores in
the intervention group increased over time but after the

second measurement, it did not change significantly in
the placebo group.

DiscussION

At the beginning of the stay, no significant difference
was found between the mean QOL scores of the two
groups so that both groups possessed about half of the
possible score. This finding can be attributed to the fact
that most patients in both groups had moderate-to-severe
knee pain and stiffness at the beginning of the study.
Earlier studies have also shown that chronic pain from
KO adversely affects on the older adults” QOL.Z% A
study in Brazil also reported that about 65% of patients
with KO experience degrees of dependence in life
affairs and a decrease in QOL.” Another study has also
shown that KO reduces the patients’ QOL so that people
with bilateral KO perceive a lower QOL than those
with a unilateral disorder.”® It seems that knee pain
resulted from KO can significantly decrease the older
adults” QOL. This conclusion is consistent with previous
studies that showed an inverse relationship between
pain — especially chronic pain — and QOL.?*3% Through
appropriate patient care and education, nurses can play

Table 1: Between-group comparisons of the patients’
individual and clinical characteristics

Variables Group P
Placebo Intervention
Age, mean = SD 67.02+6.41 68.21+6.12 0.439*
Weight (kg), mean+SD  75.01 £11.23 76.02+12.62 0.647¢
Height (cm), mean+ SD  165.24+6.45 165.63 +7.04 0.833°
BMI, mean + SD 2748 £3.88 27.52+3.40 0.964*
Disease duration, year, 6.12+4.02 711+ 433  0.336°
mean + SD
Gender, 1 (%)
Female 22 (66.7) 21 (61.8) 0.87°
Male 11 (33.3) 13 (38.2)
Education level, n (%)
Illiterate or low-literate 23 (69.7) 26 (76.5) 0.72°
Secondary school and 10 (30.3) 8(23.5) 0.54°
higher
Regular physical activity,
n (%)
Yes 16 (48.5) 13 (38.2) 0.54°
No 17 (51.5) 21 (61.8)
Analgesic use (before the
study), n (%)
Yes 8(24.2) 10 (29.4) 0.84°
No 25(75.8) 24 (70.6)
Use of hypnotics, 1 (%)
Yes 13 (39.4) 6 (17.6) 0.08°
No 20 (60.6) 28 (82.4)

aT-test, *Chi-square test. BMI: Body mass index, SD: Standard
deviation
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Table 2: Comparison of the perceived knee pain and stiffness between the intervention and placebo groups at the three

measurements
Baseline P 4t week P 6™ week P
Placebo Intervention Placebo Intervention Placebo Intervention

Perceived knee pain, n (%)

Mild 2 (6.0) 3(8.8) 0.790*  1(3.0) 4(11.8) 0.120°  3(9.1) 14 (41.2) 0.009*

Moderate 16 (48.5) 15 (44.1) 18 (54.6) 24 (70.6) 20 (60.6)  15(44.1)

Severe 9(27.3) 12 (35.3) 12 (36.4) 5(14.7) 8(24.3) 5(14.7)

Very severe 6 (18.2) 4(11.8) 2 (6.0) 1(2.9) 2 (6.0) 0
Perceived knee stiffness, 7 (%)

Mild 1(3.0) 1(2.9) 0.116° 1(3.0) 4(11.8) 0.188° 9(27.3) 19 (55.9) 0.023*

Moderate 22 (66.7) 15 (44.2) 24 (72.7)  18(52.9) 22 (66.7) 15(44.1)

Severe 8(24.3) 17 (50) 8(24.3) 12 (35.3) 2 (6.0) 0

Very severe 2 (6.0) 1(2.9) 0 0 0 0

*Chi-square test, "Exact y?

Table 3: Comparisons of the mean quality of life scores at three measurement time points

Time Mean £+ SD P P, (RM ANOVA)
Intervention Placebo The effect of group The interaction between time and group
Start of the study 55.98 +8.12 58.75+7.86 0.160 0.001 0.001
After 4 weeks 59.21 +£7.98 60.01 +8.23 0.687
After 6 weeks 65.83 £ 8.81 60.26 +7.25 0.006
P 0.0001 0.701

aT-test. "ANOVA (in post hoc analysis, in the intervention group showed that the scores at 1% and 2" measurement did not significantly
differ (P<0.102). However, the scores at 1% and 3™ measurements (P<0.001) and also at 2" and 3™ measurements significantly (£<0.002)

differed from each other). SD: Standard deviation

67 7
=& Intervention

65 == Placebo

@ @
= w
L

Quality of life score
w
o

57 1

55

Start of the study After four weeks After six weeks

Measurement time

Figure 2: Variations of the overall quality of life at three measurements
in the two groups

an important role in the improvement of knee pain in
older adults with KO, which consequently improves
their QOL.B!

The Australian Department of Health emphasized the
role of nurses in enhancing the QOL of patients with
osteoarthritis, including the role of nurses in helping
patients to set realistic short-term and long-term goals;
educating patients and the community about osteoarthritis
and methods of prevention and treatment; prevention
and reduction of adverse drug reactions; follow-up of

the treatment and care recommendations; introduction
and recommendation of complementary pain relief
therapies appropriate to the patient’s condition such
as heat therapy, local remedies, sports and appropriate
exercises, mind and body therapies, diet and weight loss;
use of auxiliary equipment and protective footwear; and
introduction of patients to arthritis support groups.©?

The present study showed that the QOL scores of both
groups increased slightly in the 4™ week, although the
increase in the intervention group was more than the
placebo group. However, after the 4" week, the mean
QOL in the placebo group did not change significantly,
whereas in the intervention group, it continued to
increase by more than six points. Thus, while the QOL
score in the placebo group increased only 1.51 from
the beginning to the end of the study, the amount of
increase was 9.85 in the intervention group. It seems
that the topical application of curcumin ointment can
gradually increase the QOL in older adults with KO.
This effect might be attributable to the gradual effect of
curcumin ointment in decreasing knee inflammation and
pain. Curcumin is an antioxidant, anti-inflammatory, and
anti-swelling agent.['! Its short-term anti-inflammatory
effect is reported to be equal to hydrocortisone and
phenylbutazone.¥ It seems that the gradual reduction
of inflammation, pain, and swelling of the knee, reduced
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its stiffness and improved patients’ mobility which
consequently improved the QOL of the intervention

group.

In the present study, a noticeable change in the QOL of the
intervention group began after the 4" week. This can be
attributed to the fact that QOL is a mental perception that
develops gradually over time and it takes several weeks to
observe tangible changes in it. For this reason, QOL studies
often question one’s QOL over the past few weeks. On
the other hand, the delayed changes in the QOL can be
attributed to a gradual decrease in patients’ perceived knee
pain and stiffness. A study of 55 older adults showed
that >96% and 64% of them had hip and KO, respectively,
and possessed only 55% of the QOL score.

Pain and decreased QOL compel patients with
osteoarthritis to try different methods along with medical
treatments to alleviate these problems. A review of 29
studies has shown that these patients use a variety of
methods such as acupuncture, tai chi, yoga, and massage
therapy.® Some studies have also reported the effects
of turmeric?®! or its extract on pain and other symptoms
of arthritis®®® however; they did not focus on the QOL
of these patients. A study also examined the effects of
a combination of glucosamine sulfate, methyl sulfonyl
methane, willow bark extract, ginger, boswellic acid,
turmeric root extract, hyaluronic acid and cayenne on
pain, joint stiffness, QOL, and physical functioning in
middle-aged and older adults with osteoarthritis. This
compound was effective in reducing the pain severity
and improving the physical functioning but had no
significant effect on the patients’ QOL.?"" However,
the present study showed that topical use of curcumin
ointment for 6 weeks could significantly increase the
QOL of the intervention group.

This is one of the few studies on the effect of curcumin
on knee pain in patients with KO. However, we only
studied the patients who referred to a physician’s office.
Therefore, further multicenter studies with larger samples
are recommended. We only followed the patients for
6 weeks, therefore, longer follow-ups are suggested to
assess the duration of the effects of curcumin. Although the
researcher emphasized to the patients not to disclose their
treatment to others, this issue cannot be fully guaranteed.

CONCLUSION

The present study showed that topical administration of
5% curcumin ointment can significantly improves the
QOL in older adults with KO. Therefore, the use of this
ointment in the treatment of older adults with KO is
suggested. Given the side effects of the synthetic drugs
used in these patients, curcumin ointment may possibly
be used as a supplement to conventional medications to

help reduce the dose of painkillers and anti-inflammatory
drugs and improve their pain and QOL.

This study was performed on a small sample of older
adults. Given the scarcity of studies on the effect
of topical administration of curcumin on QOL, it is
recommended to repeat the same studies on larger
samples with longer follow-up.
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