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Osteoarthritis (Oa) is the most 
common cause of arthritis worldwide, 
being almost a universal problem in 
people aged 65 years or older.1 The 

World health Organization (WhO) estimates that 
symptomatic Oa affects 18% of women and 9.6% 
of men aged 60 years or older.2 It is one of the most 
common musculoskeletal issues for which patients 
visit primary health care providers.3

currently, the management of Oa involves 
both pharmacological and non-pharmacological 
treatments. The goals of treatment include alleviating 
symptoms, minimizing the likelihood of patients, 
developing a physical disability, and improving 
patients’ functional status and overall quality of 
life.4 at this time, there is no preventive or curative 
drug treatment available for Oa. In the absence of 
a definitive cure, patients with Oa are often willing 
to try anything that they believe might provide 
relief from the pain or cure the illness. Because of 

the risks and limitations associated with the use of 
nonsteroidal anti-inflammatory drugs (nSaIds), 
up to 90% of arthritis patients are dissatisfied with 
these medications and consider trying traditional 
and complementary medicine (Tcm).5 arthritis is 
among the top six conditions for which Tcms are 
used. In the US, the majority of patients suffering 
from musculoskeletal conditions use one form of 
Tcm or another.6 

a recent survey conducted in the US showed 
that about one-third of all rheumatolog y  
patients used Tcm during the previous year.7 
One study investigated 2679 participants with 
radiographically confirmed Oa and found the 
prevalence of Tcm use was 47%. half of these 
patients utilized a combination of Tcm and 
conventional medication.8

Tcm approaches commonly used for 
Oa include nutritional supplements (such as 
avocado-soybean unsaponifiables, green-lipped 
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A B S T R AC T
Objectives: We sought to determine the prevalence of traditional and complementary 
medicine (Tcm) use for knee osteoarthritis and its associated factors among patients 
attending a referral hospital in an eastern coastal state of malaysia. Methods: This cross-
sectional study included 214 patients with knee osteoarthritis. a universal sampling 
method was applied to patients who attended the outpatient clinic in hospital 
Universiti Sains malaysia from may 2013 to October 2013. Participants were given a 
questionnaire to determine their sociodemographic information and a validated Bahasa 
malaysia version of the Western Ontario and mcmaster Universities arthritis Index 
(WOmac). This questionnaire was used to assess the severity of knee osteoarthritis (i.e., 
pain, stiffness, and disturbances in daily activity). Results: Over half (57.9%) of patients 
reported using Tcm to treat knee osteoarthritis. Factors associated with Tcm use were 
gender (odd ratio (Or) = 2.47; 95% confidence interval (cI): 1.28–4.77), duration 
of knee osteoarthritis (Or = 1.51; 95% cI: 1.03–2.23), and the severity of knee pain  
(Or = 2.56; 95% cI: 1.71–3.86). Conclusions: The prevalence of Tcm use among 
eastern malaysian patients with knee osteoarthritis was high. Physicians caring for these 
patients should be aware of these findings so that inquiries regarding Tcm use can be 
made and patients can be appropriately counseled.
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mussels, vitamins, dimethyl sulfoxide, and 
methylsulphonylmethane), herbal medicine (such 
as devil’s claw, ginger, phytodolor, and willow bark), 
homeopathy, acupuncture, mind-body therapy, 
manipulative therapy, leech therapy, electromagnets, 
and movement therapy.9,10 although Tcm therapies 
are often considered to be innocuous, some can be 
harmful. For example, the herbal remedy devil’s claw, 
which some Oa patients use to help alleviate pain 
and stiffness, has been found to have serious side 
effects, such as abnormal heart rhythms and bleeding 
(though these problems are uncommon). drug 
interactions have been documented between devil’s 
claw and anticoagulants, nSaIds (e.g., ibuprofen), 
digoxin, and antihistamines (including famotidine). 
Other reported side effects include rashes, headaches, 
and gastrointestinal problems.11,12 another herb 
used in the treatment of Oa is duhuo Jisheng Wan, 
which is a traditional chinese herbal medicine.  
It has been shown to cause side effects, such as  
raised blood pressure, dizziness, drowsiness, 
vomiting, and constipation.12,13 another problem 
is that reliance on Tcm remedies for chronic 
illness may indirectly lead to a delay in obtaining 
appropriate treatments. Some patients return to 
conventional treatment after developing disease-
related complications.

Previous studies have investigated the 
relationship between Tcm use and several 
other factors, including gender, age, educational 
level, and the presence of comorbidities.14–16 In 
addition, clinical features of the illness such as the 
severity level and duration have been correlated with 
Tcm use.7,8

despite the wealth of global data on Oa, 
few studies have been conducted regarding the 
prevalence of knee Oa and the factors associated 
with the condition in asia. The objective of this 
study was to determine the prevalence of Tcm 
approaches and the factors associated with their  
use in patients with knee Oa in malaysia. 
Understanding the frequency of Tcm use in 
knee Oa is imperative when searching for ways to 
educate patients and enhance the patient-doctor 
relationship. Improved comprehension of Tcm 
use will help doctors be more understanding and 
patient-centered in their treatment approaches, 
particularly where counseling sessions regarding the 
proper use of Tcm in the stream of conventional 
medicine are concerned.

M ET H O D S
This cross-sectional study included 214 patients with 
knee Oa and was conducted from may 2013 to 
October 2013 at hospital Universiti Sains malaysia.

a universal sampling method was applied, 
whereby patients with knee Oa attending their 
regular primary care outpatient clinic follow-
ups were screened for the study inclusion and 
exclusion criteria. If they met all the criteria, they 
were recruited into the study. The sample size was 
calculated using the single proportion formula, 
based on a study conducted in the US with a 47% 
prevalence of Tcm use for knee Oa patients.8 
Taking the precision of 0.07 with 95% confidence 
interval (cI), the minimum required sample size was 
194. however, after considering a nonresponse rate 
of 10%, the required sample size was 214.

The inclusion criteria were a diagnosis of 
knee Oa, based on the american college of 
rheumatology’s clinical diagnosis definition (pain 
in the knee on most days of the previous month, 
accompanied by at least three of the following: age 
of at least 50 years, morning stiffness for less than 
30 minutes, crepitus on active movement, bony 
tenderness, bony enlargement, and a lack of palpable 
warmth). Patients who had undergone knee surgery 
previously or who may have other conditions (e.g., 
systemic lupus erythematosus, rheumatoid arthritis, 
gout/pseudogout, or septic arthritis) were excluded 
from the study.

after providing their written informed consent, 
the patients were asked to answer a questionnaire 
that consisted of four sections. The first section 
included items on sociodemographic characteristics 
such as age, gender, educational level, occupation, 
and monthly household income. The second section 
focused on relevant health factors including duration 
of knee Oa, the possible presence of other chronic 
medical illnesses, and analgesics taken/prescribed for 
their knee pain within the month preceding the date 
of the interview. The third section centered on types 
of Tcm used for knee Oa during the previous year 
and the fourth section was on Western Ontario and 
mcmaster Universities arthritis Index (WOmac). 
For reference, we listed 20 types of Tcm remedies, 
as classified by the Traditional and complementary 
division, ministry of health, malaysia.17

The WOmac involves a set of questions, 
which are used to evaluate the clinical condition of 
patients with knee and hip Oa including levels of 
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pain, stiffness, and physical function in the joints.15 
WOmac has been validated linguistically and is 
widely used in the evaluation of knee and hip Oa. 
more than 30 studies have examined the basic 
clinimetric properties of WOmac, and the results 
are available in more than 100 different languages. 
In this study, we used the 100 mm visual analogue 
rating Scale. In this approach, scores are given on 
three subscales: pain = 0 to 500, stiffness = 0 to 
200, and physical function = 0 to 1700. a total 
WOmac score is calculated by adding together 
the items for all three subscales, giving a maximum 
total mark of 2400. The total WOmac score 
indicates the severity of disease; the higher total 
WOmac score indicates worse pain, stiffness, and 
 functional limitations.18

The study was approved for ethical clearance 
by the human research ethics committee of 
Universiti Sains malaysia (USmKK/PPP/JePem/
[261.4.92.20]).

all data were analyzed using SPSS Statistics 
(IBm corp. released 2013. IBm SPSS Statistics 
for Windows, version 22.0. armonk, nY: IBm 
corp.) The sociodemographic characteristics and 
clinical data were tabulated for descriptive statistics 
to determine the mean, standard deviation (Sd), 
and percentage figures. Figures that were severely 
skewed or that indicated kurtosis (the duration of 
the Oa, pain scores, functional scores, and total 
WOmac scores) were transformed into natural  
logarithm (ln).

Simple logistic regression was used to select 
variables for further analysis. all variables with 
p-values of < 0.250 in the univariable analysis and 
all clinically significant variables were included in 
the multiple logistic regression analysis. The adjusted 
odds ratio (Or) was estimated with a 95% cI. The 
final model was then presented with an adjusted Or, 
a 95% cI, Wald statistics, and p-values. The level of 
significance was set as a p-value < 0.050.

R E S U LTS
a total of 214 patients with knee Oa participated 
in the study [Table 1]. The mean age was 60.8±9.2 
years old. The sample consisted of 142 females 
(66.4%) and 72 males (33.6%). The majority 
of the patients were malays (n = 184; 85.9%).  
most of the respondents were married (n = 
180; 84.1%), employed (n = 116; 54.2%), and 

had a household income of less than rm1000  
(n = 96; 44.9%).

Table 2 gives the clinical characteristics of the  
participants. The majority of the patients had a 
chronic medical illness (n = 172; 80.4%). The median 
duration of knee Oa was 3.0±3.0 years. most of the 
patients had used painkillers for knee pain in the 
past month (n = 159; 74.3%). The median figures 
for the total WOmac score, the pain scale, and the 
physical function scale were 505±633, 91.50±110, 
and 365.5±479, respectively.

The proportion of patients in our sample who 
used Tcm for knee Oa was 57.9% (n = 124). 
Topical ointment was the most popular Tcm 
modality (n = 96; 44.8%), followed by massage  
(n = 43; 20.0%), and oral herbs (n = 32; 14.9%).

In the logistic modeling, after controlling for 
confounders (including age, employment, family 
income, and education level) only gender, duration 
of knee Oa, and the severity of the knee pain (total 
WOmac score) were found to be significantly 
associated with Tcm use for knee Oa [Table 3].

The multiple logistic regression analysis [Table 3] 
 indicated that men are 2.47-times more likely to use 
Tcm for knee Oa (95% cI: 1.28–4.77, p-value = 
0.007) than women, after adjusting for the duration 

Table 1: Sociodemographic characteristic of 
respondents.

Variables Mean ± SD Respondents 
n = 214

Percentage, 
%

Age, years 60.8 ± 9.2

Gender
Male 72 33.6
Female 142 66.4

Education
None 49 22.9
Primary 60 28.0
Secondary 79 36.9
Tertiary 26 12.1

Household income, Malaysian ringgit
≤ 1000 96 44.9
1000–3000 90 42.1
> 3000 28 13.0

Occupation
Employed 116 54.2

Housewife/
Unemployed

98 45.8

SD: standard deviation
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and severity of the knee pain. In addition, a person 
with a 1-unit increase in the ln pain score was 
2.56-times more likely to use Tcm for knee Oa 
(95% cI: 1.71–3.86, p-value < 0.001) when adjusted 

for gender and duration of Oa. In other words, a 
person with a pain score that increased by 10% has 
nearly 40-times greater odds of Tcm use for knee 
Oa (95% cI: 9.98–214.49, p-value < 0.001) when 
adjusted for gender and duration. a person with a 
1-year increase in the duration of Oa was 1.51-times 
more likely to use Tcm (95% cI: 1.03–2.23,  
p-value = 0.035), after adjusting for gender and knee 
pain severity.

D I S C U S S I O N
The proportion of Tcm users for knee Oa in this 
population was high (57.9%). The WhO estimates 
the prevalence of Tcm use in developing countries 
to be as high as 60–80% compared to 65% in 
developed countries. Our result is consistent with 
the WhO’s estimate.19 In malaysia, traditional 
forms of malay, chinese, and Indian medicine are 
widespread and are used extensively, even though 
conventional medicine is available.18 research 
into Tcm use among patients with Oa in other 
countries has shown that the prevalence rates range 
from 40% to 89%.8,9,20,21 Specifically, the following 
prevalence rates have been determined in previous 
studies: 47% in the US,8 40% in australia,9 and 
54.3% in the UK.21 These rates are relatively low, but 
higher prevalence rates have been found in canada 
(66%)22 and the netherlands (86%).23

The variation in prevalence may be attributable 
to a number of factors, including differences in 
study populations. most of our respondents were 
elderly (mean age: 60.8 years), and the majority 
had comorbidities such as diabetes, hypertension, 

Table 3: Multiple logistic regression final model of factors associated with traditional and complementary 
medicine (TCM) usage for knee osteoarthritis (OA) (n = 214).

Variables Regression 
coefficient (b)

Adjusted OR
(95% CI)

Wald statistica p-value a

Gender
Female 0.00 1.00 7.28 0.007
Male 0.91 2.47 (1.28–4.77)

Ln duration of knee OA* 0.42 1.51 (1.03–2.23) 4.46 0.035

Ln WOMAC pain scale* 0.94 2.56 (1.71–3.86) 20.59 < 0.001
aForward and backward LR multiple logistic regression model applied. 
*Ln transformed due to severe skewness and kurtosis. 
Classification table 66.8%. 
ROC area under the curve 75.3% (p-value < 0.001) 
Multicollinearity and interaction term were checked and not found. 
OR: odds ratio; CI: confidence interval; WOMAC: Western Ontario and McMaster Universities Arthritis Index.

Table 2: Clinical characteristics of respondents.

Variables Median 
(IQR)

Respondents 
n = 214

Percentage, 
%

Chronic medical illness
Yes 172 80.4
No 42 19.6

Type of medical illness
Hypertension 146 68.2
Diabetes 
mellitus

83 38.7

Dyslipidemia 82 38.3
Coronary 
heart disease

7 3.2

Duration of 
knee OA, 
years 

3.0 (3.0)

Use of analgesics#
Yes 159 74.3
No 55 25.7

WOMAC index
Pain scale 91.5 (110)
Stiffness scale

Yes 175 81.8
No 39 18.2

Function scale 365.5 (479)

Total score 505.0 (633)

#Recent use of analgesics in the past one month. 
OA: osteoarthritis; IQR: interquartile range; WOMAC: Western Ontario 
and McMaster Universities Arthritis Index.
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and heart disease (80.4%). Some participants 
utilized Tcm because of local and cultural beliefs 
that Tcm is more effective and less harmful than 
conventional medicine, as it is obtained from plants 
and thus contains natural materials. In addition, 
those with comorbidities may be attracted to Tcm 
by persuasive sellers, some of whom claim their drugs 
have curative powers.

differences in Tcm definitions may explain the 
varied levels of Tcm use across existing studies. We 
included a wider array of Tcm approaches than 
some other researchers, including topical ointment, 
Islamic medical practices (ruqyah), traditional malay 
therapies (e.g., cupping and massage), and energy 
therapies (e.g., raoha and color vibration therapy).9,21 
differences in the cultural and religious acceptability 
of traditional and alternative treatments throughout 
the region may also play a role, as may the availability 
and affordability of Tcm remedies.

Gender, the duration of knee Oa, and the 
severity of knee pain were all significantly associated 
with the use of Tcm for knee Oa. males had 2.47 
higher odds of using Tcm than females. This was 
surprising given that most previous studies found 
that females are more likely to use Tcm.20,21 One 
possible reason for this is that men have more buying 
power in malay society and are able to make more 
buying decisions than women. The majority of 
female respondents in this study were housewives 
without a regular income. hasan et al,24 found a 
similar result in their study of patients with chronic 
medical illnesses, in which 54.1% of male patients 
used Tcm (although correlation analysis showed 
that there was no significant association between 
gender and Tcm use).

The duration of knee Oa was significantly 
associated with Tcm use in this study. rao et 
al,7 research into the prevalence of Tcm in 232 
patients attending six different rheumatology clinics 
in Indiana, US, found that the use of three or more 
different types of Tcm was more common in 
patients with a longer disease duration (13.6 years 
vs. 9.1 years, p-value = 0.020). This finding is in line 
with the nature of Oa, which is chronic, progressive, 
painful, incurable, and associated with deformity 
and morbidity in its later stages. These factors 
may trigger patients to seek alternative methods of  
pain control.

The finding that patients with more severe Oa 
(as evidenced by pain scores) report higher levels of 

Tcm use is consistent with several other studies.7,8,25 
lapane et al,8 in a survey of 2679 participants with 
radiographic knee Oa found that the severity of the 
disease was associated with a greater likelihood of 
Tcm use (Or= 0.92; 95% cI: 0.73–1.15). Yang 
et al,25 concluded that worse WOmac pain and 
stiffness symptoms are associated with higher Tcm 
use. rao et al,7 also identified an association between 
the disease severity and Tcm use, conducting 
multivariate analysis to show that severe pain was 
associated significantly with regular Tcm use (Or 
= 2.5; 95% cI: 1.4–4.8). They also concluded 
that severe pain was associated significantly with 
the history, frequency, and magnitude of Tcm 
use.These results may suggest that the disease pain 
management was not optimal, thus leading patients 
to supplement their pain medication with Tcm 
remedies.26,27 Problems related to suboptimal pain 
care have been recognized since 1973, when marks 
and Sachar found that 73% of hospitalized medical 
patients had moderate-to-severe pain.28

We investigated a wide range of Tcm methods 
of knee Oa treatment, some of which have not been 
investigated in research of Western populations. 
however, certain limitations may have influenced 
the study findings. Firstly, the study population 
was small and might not reflect the exact makeup 
of the wider population of patients with knee Oa 
in malaysia. The use of universal or convenience 
sampling may have introduced bias since the source 
population did not have an equal chance of being 
chosen to participate. In addition, this study was 
conducted in a part of malaysia where the majority 
of the population is malay muslim, and the pattern 
of Tcm use may not reflect the use of Tcm across 
the country.

C O N C LU S I O N
The prevalence of Tcm use was high in this study 
and in accordance with the estimates made by the 
WhO. Being male, a longer disease duration, and 
a higher pain score were associated with Tcm use. 
The most commonly used Tcm remedies were 
topical ointment, massage, and herbs. clinicians 
ought to be acquainted with the common Tcm 
approaches patients use, and further assessments 
should be made with regard to the specific factors 
that contribute to the use of Tcm by knee Oa 
patients. more studies should be performed to 
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investigate the adverse effects associated with 
Tcm use as this information would be useful  
for patients when making decisions about 
treatment options.
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