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Abstract: Transdermal delivery of topical medications is commonly used for managing osteoarthritis (OA). Osteoarthritis of
the knee joint impairs lower limb functions which contributes to poor gait patterns. There is insufficient empirical data to
support the efficacy of glucosamine sulphate and methyl salicilate cream in the management of knee OA. The aims of this
study were to compare the immediate effects of glucosamine sulphate and methyl salicylate cream on pain, flexibility and knee
flexion. Forty one subjects with grade ll knee OA were recruited for the study. They were randomly assigned to 2 groups. One
gram of each topical formulation was administered to the knee joint using massage. Pre and post-intervention pain intensities,
hamstring flexibilities and active knee flexion were measured. Descriptive, paired and independent t-tests statistics were used
to analyze the data. There were significant reduction in pain intensities within the groups (t = 9.08, p<0.001; t =6.29, p<0.001).
However, there was no significant difference in the post treatments pain intensities across the two groups. There were
significant increase in the flexibilities of groups 1 and 2 post treatment (t= 9.14, p<0.001) and (t= -5.67, p<0.001) respectively
but there was insignificant difference in the flexibilities of the groups. Similarly, there was insignificant difference in the range
of motion when the active knee flexions of the two groups were compared. We concluded that transdermal massage of
glucosamine was as effective as methyl salicilate in alleviating pains, improving hamstring flexibility and increasing knee
flexion range of motion in a single treatment session among knee OA participants in this study.

Keywords: Glucosamine Sulphate, Methyl Salicilate, Pain, Hamstring Flexibility, Knee Osteoarthritis

1. Introduction
Osteoarthritis refers to a syndrome of joint pain
accompanied by functional limitation and reduced quality of
life [1].. In a Nigeria rural community, prevalence of knee
Osteoarthritis (OA) was 21.4% for female and 17.5% among
male, and one out of every five adults of aged greater or
equal to forty years have symptoms of OA [2]. Men are
mostly affected by OA before age 55, while women are
mostly affected after age 55 [3]. Aging has also been
observed to increase the risks of developing OA [4]].
Osteoarthritis is characterized by loss of articular cartilage,
bone remodeling, structural atrophy which subsequently
results to chronic pain, stiffness, and limited activities of

daily living [5,6]. Osteoarthritis at the knee is the most
common cause of chronic disability among the elderly
worldwide [7]. Aside pain, loss of muscle power and
decreased range of motion, there is also loss of hamstring
flexibility [8].
Flexibility is the ability to move a single joint or series of
joints smoothly and easily through an unrestricted pain free
range of motion [9]. Flexibility is related to the extensibility
of musculo-tendinous units that cross a joint, based on the
ability to relax, deform and yield to a stretch force. There are
two types of flexibility namely; dynamic and passive
flexibility [10]. Flexibility training is an integral component
in conditioning programs for sporting activities [11]. The
flexibility of the quadriceps and hamstring groups of muscles
determines the smoothness and precision of ambulatory
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pattern while inadequate flexibility predisposes individuals to
injury and musculoskeletal dysfunctions [12].
Topical Non-steroidal Anti-Inflammatory Drugs (NSAIDs)
are usually drugs of choice for localized symptoms of
osteoarthritis especially for individual at risk of adverse
reactions [6]. Topical analgesics and NSAIDs by-pass
gastrointestinal system, and this prevent adverse reactions
associated with oral administration [13]. Recently,
researchers have focused attention on the use of glucosamine
in management of osteoarthritis [14],. However, methyl
salicilate appears to be drugs of choice among Nigerians
physiotherapists probably due to cost of glucosamine. Methyl
salicylate has been proven to be efficacious in the
management of knee osteoarthritis; it enhances pain relief
and increases functional activities [15]. Glucosamine is used
as the starting material for tendon, ligament and synovial
fluid of the joint [14].
Transdermal drug delivery has been used widely in clinical
practice but it is yet to fully achieve its potential as an
alternative to oral delivery and hypodermic injections [16].
Currently, there are 19 transdermal delivery systems and
these include iontophoresis, ultrasonophoresis and massage
[16, 17]. The use of massage is an age –old process that
involves stimulations of the tissues by rhythmically applying
both stretching and pressure [18]. The study of the
penetration of drug through the skin has become increasingly
important in the recent years but there are still challenges on
how to maximize the bioavailability of drugs to enhance the
therapeutic efficacy with minimal side effects [13].
There are several challenges facing the management of
osteoarthritis. The treatments are always focused on pains,
restricted joint motions and decreased muscle strength,
neglecting ligamentous and muscular tightening (flexibility)
which affects lower limb functions and gait [19]. Onigbinde
et al and Ozcan et al reported that hamstring tightness
significantly correlated with knee osteoarthritis [19, 20].
Hence, there is need to focus attention on its effective
management. Oral glucosamine has been suggested to
improve flexibility; likewise, glucosamine iontophoresis has
also been reported to be efficacious in managing
osteoarthritis [8]. Also methyl salicylate iontophoresis has
been proven to enhance pain relief and functional activities
[15]. Non –availability and expensiveness of galvanic
stimulators, and lack of knowledge about iontophoresis;
appears to be restricting the application of iontophoresis [21].
In view of this, there is need to emphasize the use of costeffective techniques such as transdermal massage, if
established to be effective. The application of both
glucosamine and methyl salicilate are common in the
management of OA in most clinics but there is still dearth of
empirical data on which is more effective in alleviating pain
and increasing hamstring flexibility.
The aims of this study were to compare the immediate
effects of transdermal massage of both glucosamine sulphate
and methyl salicylate on pain, hamstring flexibility and knee
flexion range of motion. It was hypothesized that there would
be no significant differences in the effects of glucosamine
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sulphate and methyl salicylate on pain intensity, hamstring
flexibility and knee flexion range of motion using
transdermal massage.

2. Materials and Method
2.1. Participants
Forty one subjects with knee OA, who were receiving
treatment at the outpatient orthopeadic unit of two selected
work settings, were participants in the study.
2.2. Study Settings
Research was conducted at the physiotherapy department,
ObafemiAwolowo University Teaching Hospital Complex
(OAUTHC), Ile-Ife and Ladoke Akintola University
Teaching Hospital, Osogbo, both in Osun State, Nigeria.
2.3. Sampling Technique
Purposive sampling technique was used to select
participants with knee OA among 96 patients with knee
pathologies. They were randomly assigned into 2 groups
using balloting. Figure 1 and 2 were written on two ballot
papers and covered in a ballot bowl, each participant was
instructed to pick a ballot; whatever, ballot picked was the
group that the participants were assigned to. The sample size
required for this study was computed to be 60 but only 41
met the inclusion criteria at the time of this study.
2.4. Inclusion and Exclusion Criteria
The two major inclusive criteria were radiological
evidence of grade 11 knee OA and the onset of duration must
be greater than three months. Participants with fever, tumors,
cardiovascular and neurologic disorders; and other knee
pathologies asides OA were excluded from the study.
2.5. Research Design
The design was a
experimental design.

pre-test and

post-test (quasi)

2.6. Instrumentations
The modified sit and reach flexibility box was used to
measure the hamstring flexibility. A short armed half circle
plastic goniometer was used to measure the active knee
flexion while stadiometer was used to measure the height of
the participants. The visual analogue scale was used to
evaluate pain intensity and bathroom weighing scale was
used to measure the weight (Kg) of the participants.
2.7. Procedure
Ethical approval was obtained from the ethical review
committee
of
the
Institute
of
public
health
(IPH/OAU/12/161), Obafemi Awolowo University Ile-Ife,
Osun state, Nigeria. The consent of the subjects was also
obtained, and the experimental procedure was explained and
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demonstrated to each participant. The group 1 participants
had transdermal massage of 2 Finger Tip Units (FTU),
equivalence of 1g glucosamine sulphate (Urah) while the
second group had the same dose but of methyl salicylate
(Neurogesic). The deep stroking massage technique was used
to apply the creams to the knee joint. Both group had a
baseline interventions in the form of infra-red radiation
therapy and bicycle ergometry for 15 minutes each.
Prior to the study, the weight and height were measured for
both groups using standardized procedure. The VAS (10
point scale) was explained to all participants. The VAS had
been found to be effective in assessing pain arising from knee
osteoarthritis [22]. Participants were asked to rate pain
experienced at the knee joint during full active knee flexion
range of motion.
The modified sit and reach test was used to determine the
flexibility of the participants in both groups. The subjects sat
on a mat with the hip at 90 degree and the two arms
outstretched. The flexibility box was placed at the distal end
of the feet of the lower limbs (with shoes removed) touching
the sole of the feet with an adjustable (100cm) meter ruler
fixed at the center of the box and in between the 2 big toes
with the zero meters at the tip of the right middle finger. The
subjects were asked to flex the spine and slide their fingers
along the table as far as possible to a new position. The point
of the tip of the middle finger on the ruler was noted and was
taken as the flexibility [13]. Pain intensity, hamstring
flexibility and knee flexion range of motion for the two
groups were measured pre and post interventions in a single
treatment session.

significant difference in the height of the two groups (t= 2.30,
p= 0.03).
3.2. Comparison of the Pain Intensities, Flexibilities and
Active Knee Flexion of the Two Groups
On a 10-point pain rating scale, the mean initial pain
intensity score of the glucosamine (group 1) participants was
6.67 ± 1.11 while post treatment it was 4.19 ± 1.44 on a 10point pain rating scale. The initial and post intervention pain
intensities of methyl salicylate group (group 2) are also
presented in table 2. There were significant reduction in pain
intensities of groups 1 and 2 post treatment (t = 9.08,
p<0.001) and (t =6.29, p<0.001) respectively. However, there
was no significant difference in the post treatments pain
intensities across the two groups (Tables 2).
The initial flexibility score of glucosamine (group1)
participants was 21.71 ± 7.76 cm while post treatment it was
26.95 ± 8.34 cm. The initial and final flexibility scores of
methyl salicylate (group 2) participants are presented in table
2. There were significant increase in the flexibilities of
groups 1 and 2 post treatment (t= 9.14, p<0.001) and (t= 5.67, p<0.001) respectively. The result of independent t-test
showed that there was no significant difference in flexibility
of the two groups. The active knee flexion ranges of motions
are presented in table 2. Similarly, there were significant
differences in the pre and post interventions values for active
knee flexion range of motions in the two groups (t= 1.44,
p<0.001) and (t= 0.76, p<0.001). However, there was no
significant difference in active knee flexion ROM of the two
groups (Table 2).

2.8. Data Analysis
Both descriptive and Inferential (paired and independent ttests) statistics were used to analyze the data. The level of
significance was set as 0.05 levels.

3. Result
3.1. Comparison of the Physical Characteristics of the Two
Groups
Table 1. Physical characteristics of participants
Variables
Age
Weight
Height
BMI

Group 1
Mean (SD)
66.86 (8.94)
71.90 (12.55)
1.67 (0.58)
27.96 (5.26)

Group 2
Mean (SD)
64.20 (9.41)
73.60 (10.61)
1.63 (0.78)
25.73 (3.93)

t

p

0.93
-0.48
2.29
1.54

0.36
0.64
0.03
1.31

There were 9 (42.9%) and 12 female (57.1%) in the
glucosamine group while there were 2 (10%) male and 18
(90%) female in the methyl salicylate group. The mean age
of participants in the glucosamine group (group I) was 66.86
±9.41 years and that of methyl salicylate group (group 2) was
64.20 ± 8.94 years. The weight, height and BMI of the two
groups are presented in table 1.The result of the independent
t-test showed that there was no significant difference in age,
weight and BMI of the two groups. However, there was

4. Discussion
In knee OA, tight muscle increases the compression of the
joint while tightening of quadriceps, hamstring and calf
muscle results in poor coordination and slower reaction time
[23]. Transdermal topical analgesics and NSAIDs are few of
the numerous drugs being used in managing OA.
Transdermal drug delivery is limited to very few drugs that
have low molecular weights and high to moderate
lipophilicity [16, 24]. Topical delivery permits the avoidance
of first pass metabolism by the liver and the delivery of a
more even level of the therapeutic agent over the course of
24 hours and it also bypasses the gastric system providing
higher levels and quicker tissue saturation [17, 24]. It is
generally accepted that transdermal delivery improves patient
compliance [24].
The American Academy of Orthopaedic Surgeons (AAOS)
suggested using non-pharmacologic means to alleviate pain
being experienced from OA and also strengthen muscle with
low intensity exercises [6].being experienced from OA.
There are different types of topical formulations such as
Motion Medicine (MM) and Professional Therapy Muscle
Care Products [25, 26, 27]. They contain anti-inflammatory
compounds (methyl salicylate and methylsulfonylmethane)
and ingredients that may facilitate tissue repair (glucosamine,
condroitin, vitamin E, grape seed and sea cucumber extract
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[25].
It was observed that the administration of 1gram each of
both glucosamine sulphate and methyl salicylate cream were
effective in alleviating pain experienced by knee OA subjects
in this study. The reduction in pain intensity was similar to
the reduction observed when glucosamine sulphate was
administered by iontophoresis in subjects with sub-acute
knee osteoarthritis [13]. However, we found no superiority in
the ability of both topical medications to alleviate pains.
Topical glucosamine had been reported severally to be safe
and effective in relieving the pain associated with knee
osteoarthritis [27]. However, controversy still trails the
relative efficacy of glucosamine, in its ability to truly modify
the progression of OA [28, 29]. However, evidences have
shown that glucosamine improve joint structures [30]. The
previous guidelines of the American Pain Society and
American College of Rheumatology recommended topical
methyl salicylate for effective management of OA but recent
reports doubts its significant efficacy [31].
Although, we observed that post intervention, methyl
salicilate was able to significantly reduce the pains
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experienced by participants in the group. Methyl salicylate is
a counterirritant used to enhance pain relief and functional
activities [15]. It is a non-steroidal anti-inflammatory drug
used to reduce inflammation and as an analgesic to reduce
pain especially in osteoarthritis and like other NSAIDs it acts
by inhibiting the mediators of the inflammatory response to
injury such as prostaglandins [32]. There was also
insignificant difference in the hamstring flexibility when the
post intervention values of both glucosamine and methyl
salicilate groups were compared. However, the post treatment
flexibility values within the groups were significantly higher
than the pre treatment values. A similar trend was observed
when Onigbinde et al used electromotive force (iontophoresis)
to administer glucosamine sulphate [8]. They found
significant acute effect of glucosamine iontophoresis in
improving hamstring flexibility of knee OA patients. There
was also no significant difference in the post treatment knee
flexion range of motion of both groups, implying that they
have the same effect on improving range of motion. Within
each group, there were improvements in knee flexion range
of motions.

Table 2. Comparison of pain intensities, flexibility and knee flexion range of motions of participants across the groups
Interventions
Pre

Post

Variables

Glucosamine Mean ± SD

Methyl Salicylate Mean ± SD

t

p

Pain intensity

6.67 ± 1.11

6.31 ± 1.08

-1.04

0.30

Flexibility

21.71 ± 7.76

21.8 ± 6.64

0.04

0.97

Knee flexion

67.14 ± 6.99

70.30 ± 7.06

1.44

0.16

Pain intensity

4.19 ± 1.44

4.90 ± 0.91

1.88

0.07

Flexibility

26.95 ± 8.34

25.4 ± 5.91

-7.71

0.48

Knee flexion

72.61 ± 71.18

74.25 ± 6.57

0.76

0.45

The efficacy of methyl salicilate corroborated that of Wani
et al who also reported methyl salicilate increased functional
activities among subjects with knee OA [15]. Also, recent
studies have indicated that glucosamine sulfate possesses
antioxidant
properties,
thereby,
suppressing
high
concentrations of reactive oxygen species (ROS) which cause
the breakdown of cartilage due to the presence of free
radicals and pro-oxidants [33]. Also, in an animal study,
range of joint motion increased significantly at the elbow
joint with an increase in selected gait parameters following
oral administration of glucosamine sulphate [34]. Previous
reports had also established that drugs are detectable
underneath site of application using transdermal
administration techniques [35]. The effect of massage
includes improving cutaneous blood circulation closer to the
surface of the skin allowing faster absorption of drugs [17].
The massage technique would have also enhanced the
absorption of glucosamine and methyl salicilate cream to
facilitate the improvement we observed in this study.

5. Conclusion
We concluded that transdermal massage of glucosamine
was as effective as methyl salicilate in alleviating pain
experienced by knee OA participants in this study. Also, they
are equally effective in improving hamstring flexibility and

increasing knee flexion range of motion in a single treatment
session.
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