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ABSTRACT. Kraemer, W.J., N.A. Ratamess, C.M. Maresh, J.A.
Anderson, D.P. Tiberio, M.E. Joyce, B.N. Messinger, D.N.
French, M.J. Sharman, M.R. Rubin, A.L. Gómez, J.S. Volek, R.
Salvestre, and R.L. Hesslink Jr. Effects of treatment with a ce-
tylated fatty acid topical cream on static postural stability and
plantar pressure distribution in patients with knee osteoarthri-
tis. J. Strength Cond. Res. 19(1):115–121. 2005.—The purpose of
the present investigation was to examine the effects of 30 days
of treatment with a topical cream consisting of cetylated fatty
acids on static postural stability and plantar pressures in pa-
tients with osteoarthritis (OA) of one or both knees. Forty pa-
tients diagnosed with knee OA were randomly assigned to 1 of
2 topical treatment groups: (a) cetylated fatty acid (CFA; N 5
20; age 5 62.7 6 11.7 years); or (b) placebo (P; N 5 20; age 5
64.6 6 10.5 years). Patients were tested on 2 occasions: (a) base-
line (T1), and (b) following a 30-day treatment period consisting
of cream application twice per day (T2). Assessments included
20- and 40-second quiet standing protocols on a force plate to
measure center of pressure (COP) total excursion length, COP
velocity, and rearfoot and forefoot plantar pressure distribution.
In the CFA group, a significant reduction in the COP excursion
length and velocity were observed at T2, whereas no significant
differences were observed in the P group. No significant differ-
ences in mean forefoot, rearfoot, or rearfoot-to-forefoot plantar
pressure ratios were observed in either group at T2. However,
in a subgroup of participants designated to be right- or left-side
dominant, improvements in the right-to-left forefoot plantar
pressure ratios were observed in both groups. These data indi-
cate that 30 days of treatment with a topical cream consisting
of cetylated fatty acids improves static postural stability in pa-
tients with knee OA presumably due to pain relief during quiet
standing. Such over-the-counter treatment may help improve
the exercise trainability of people with OA.
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INTRODUCTION

O
steoarthritis (OA) is a degenerative joint dis-
ease estimated to affect more than 21 million
individuals in the United States (22) and is
characterized by enzymatic and mechanical

breakdown of the extracellular matrix, leading to degen-
eration of articular cartilage (27). The most common
symptoms are pain and stiffness with accompanying lim-

itations to joint range of motion and performance of nor-
mal activities of daily living such as getting up from a
chair, walking, static and dynamic balance (e.g., greater
postural sway), and ascending/descending stairs (8, 10,
14, 16). In response to pain and stiffness, patients with
OA tend to become more sedentary, which further induc-
es muscle atrophy and functional performance limita-
tions. Considering the high incidence of OA in the elderly
population, pain-reducing medications such as acetamin-
ophen, nonsteroidal anti-inflammatory drugs (NSAIDs),
and cyclooxygenase-2 inhibitors have been common treat-
ments. However, prolonged use of NSAIDs increases the
risk of gastrointestinal side effects and renal toxicity, and
may inhibit synthesis of cartilage matrix (2, 4, 31). Thus,
the need exists for alternative treatments or medications
that benefit patients without harmful side effects.

Balance is one skill-related component of fitness that
is often limited in patients with knee OA. Control of bal-
ance is quite complex but is dependent on vestibular, vi-
sual, and somatosensory inputs; central processing; and
the appropriate motor response (14). Severe pain, artic-
ular damage, and quadriceps muscle weakness associated
with OA of the knee contribute to postural instability via
loss of motor control and proprioceptive acuity (14, 16), or
reduced capacity to maintain equilibrium under static or
dynamic conditions. It has been shown that patients with
knee arthritis demonstrate more anteroposterior and me-
diolateral postural sway than age-matched controls (14,
16, 29, 30). In fact, patients with both rheumatoid ar-
thritis and OA of the knee have been shown to have up
to 80% reduction in postural stability in the anteropos-
terior direction (29). One potential reason may be over-
compensation during standing via shifting one’s weight
to the less-symptomatic limb in order to reduce pain as-
sociated with skeletal loading. It has been shown that
pain reduction in the symptomatic limb (i.e., the limb
with the most severe pain for those patients with bilateral
knee OA) results in greater loading to that limb during
normal gait (17). Thus, a treatment that can relieve knee
pain in patients with OA may result in greater weight
distribution, which, potentially, could improve static and
dynamic postural stability.
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TABLE 1. Subject characteristics.

CFA (N 5 20) P (N 5 20)

Age (y)
Height (cm)
Body mass (kg)
OA (y)
Knee etiology

62.7 6 11.7
165.3 6 7.6
85.6 6 20.6
7.9 6 5.7

8 (1 leg); 12 (both)

64.6 6 10.5
166.0 6 9.8
84.6 6 21.8
8.9 6 8.7

6 (1 leg); 14 (both)

A common method used to quantify static standing
balance or postural control is the use of a quiet standing
protocol on a force plate. Excursion of the center of pres-
sure (COP) and the velocity of COP excursion, as mea-
sured by ground reaction forces, are useful indicators of
postural control (7, 12, 25). Thus, excessive movement of
the COP is a marker of impaired postural stability. Sev-
eral studies have shown greater COP excursion in pa-
tients with knee arthritis using either force plates or oth-
er mechanical devices to measure postural sway (9, 10,
14, 29, 30). Considering that excursion of the COP occurs
in patients with knee OA, it may be possible that plantar
pressures obtained during quiet standing may also
change in response postural instability. However, no
studies have examined plantar pressures during quiet
standing in patients with knee OA undergoing treatment.

We have shown that 30 days of treatment with a top-
ical cream consisting of a blend of cetylated fatty acids
significantly reduced pain and stiffness, and improved
knee range of motion and functional performance (e.g.,
stair climbing ability, timed ‘‘up-and-go’’ performance,
unilateral anterior reach) in patients with knee OA (19).
However, the effect of chronic pain relief on static pos-
tural stability in patients with knee OA is less clear.
Therefore, the purpose of the present investigation was
to extend our previous investigation and examine the ef-
fects of 30 days of treatment with a topical cream con-
sisting of a blend of cetylated fatty acids on static postural
stability and plantar pressures in patients with knee OA.
Hopefully, such over-the-counter treatment will help im-
prove the trainability of patients with OA and enhance
their quality of life.

METHODS

Experimental Approach to the Problem

In order to examine the primary hypothesis of the present
investigation, patients diagnosed with knee OA by a phy-
sician were randomly assigned to 1 of 2 topical treatment
groups in a double-blind manner applying either: (a) a
cream consisting of a blend of cetylated fatty acids (Ce-
ladrint, Imaginetics, Inc., San Diego, CA); or (b) a placebo
cream. Patients were tested before (T1) and following a
30-day treatment period (T2) for static postural stability
and plantar pressures during two quiet standing proto-
cols. This study design enabled us to investigate the hy-
pothesis that chronic pain relief would improve postural
stability in patients with knee OA.

Subjects

All participants selected for the present study were re-
cruited in conjunction with local physicians from the ar-
eas of greater Hartford and Storrs, Connecticut. Each
participant was informed of the benefits and risks of the
investigation and subsequently signed an approved con-
sent form in accordance with the guidelines of the uni-
versity’s Institutional Review Board for use of human
subjects. Knee OA was diagnosed using American College
of Rheumatology guidelines (15) by the treating physi-
cians and participants were excluded if they (a) had OA
of the hip or ankle, (b) had inflammatory or autoimmune
arthritis, (c) were taking steroidal or immune-suppressive
agents, and (d) had other serious health problems. Forty-
three men and women were originally screened by a phy-
sician and began the study. However, 40 participants (N

5 20 per group; 34 women and 6 men) completed the
study. To ensure no baseline differences between treat-
ment groups occurred, participants were matched for
body mass, age, gender, and OA history and randomly
assigned to either a cetylated fatty acid topical treatment
group (CFA) or a placebo treatment group (P). Participant
characteristics are presented in Table 1.

Assessment of Postural Stability
Postural stability was assessed using an AMTI force plat-
form (AMTI Corp., Watertown, MA) interfaced with a
computer and software program. Three-dimensional
ground reaction forces were recorded at 50 Hz. Partici-
pants quietly stood on the force plate for 40 seconds bare-
foot with their arms hanging beside the trunk. During
this time, participants were instructed to stand motion-
less while focusing on an eye-level marker on the wall
(i.e., to ensure minimal movement of the head). Foot po-
sition was standardized (i.e., normal stance width for
each participant) on the force plate and marked with
tape; thus, identical foot positions were used during each
testing session. Total excursion length of the COP and
COP velocity were calculated and used as indicators of
the magnitude of postural sway (7, 12, 25).

Plantar Pressure Measurements
Static plantar pressure measurements were obtained us-
ing the Mat Scan clinical system (Tekscan, Boston, MA).
This computerized system consists of a pressure detection
floor mat utilizing 2,288 sensor cells (1.4 sensors·cm22).
Calibration was performed prior to data collection using
the participants’ body weight. Participants performed a
20-second quiet standing protocol barefoot on the Mat
Scan using similar procedures to the postural stability
assessment. Foot position was standardized (i.e., using
participants’ normal stance width) and marked during
each testing session. Data were collected at 40 Hz, and
peak plantar pressures for each foot were obtained. Peak
plantar pressures were averaged over the entire 20-sec-
ond standing protocol and were expressed per area of the
foot. Areas were defined as follows: (a) forefoot—the
metatarsal heads and toes, and (b) rearfoot—the heel re-
gion (;⅓ of the foot length). The ratios of right-to-left foot
and rearfoot-to-forefoot were calculated and used for
analysis. In addition, participants were further divided
into subgroups depending on which leg bared the major-
ity of weight based on the rearfoot and forefoot plantar
pressure right-to-left ratio data (e.g., ratio .1 indicated
more weight placed on the right leg; ,1 indicated left leg
dominance). This enabled examination of whether or not
30 days of treatment resulted in balanced weight distri-
bution (e.g., a ratio closer to 1).

Topical Cream Treatment
The topical cream (Celadrint, Imaginetics, Inc., San Di-
ego, CA) consisted of a proprietary blend of cetylated fatty
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FIGURE 1. Center of pressure (COP) excursion length
measurements (m) before and after 30 days of treatment with
a topical cream consisting of a blend of cetylated fatty acids
(CFA) or placebo (P). *p , 0.05 from corresponding time point
T1.

FIGURE 2. Delta change in center of pressure (COP)
excursion length measurements (m) before and after 30 days of
treatment with a topical cream consisting of a blend of
cetylated fatty acids (CFA) or placebo (P). *p , 0.05 from
corresponding time point T1.

acid oil, the composition of which has been reported pre-
viously (13, 19). The placebo cream contained everything
but the cetylated fatty acid base material. The topical
cream was given to patients in coded tubes so neither the
research team involved in testing nor the patients knew
which cream was administered. Participants were in-
structed to apply a standardized amount of cream to both
knees. Cream was applied to the anterior, posterior, and
lateral aspects of both knees over a 10- to 12-cm area
twice per day (at a standardized morning and evening
time point) for 30 days. Daily logs were completed to as-
sure that patients strictly adhered to the treatment pro-
tocol. Compliance in both CFA and P groups was 100%.

Dietary Standardization

Each participant was instructed to maintain his or her
current food and beverage intake throughout the 30-day
experimental period. This was to ensure patients did not
gain or lose body mass during the study, which could have
influenced assessments of postural stability and plantar
pressures. Three-day food records were completed prior
to initiation of the study and each patient was instructed
on how to maintain current dietary practices. As a result,
body mass did not change in either group (CFA, pretest
5 85.6 6 20.6 kg, post-test 5 85.7 6 20.5 kg; P, pretest
5 84.6 6 21.8 kg, post-test 5 84.5 6 21.7 kg). In addition,
participants were not taking additional arthritis medi-
cations during the study but were instructed to maintain
their current medication routine (i.e., medications for
blood pressure, cholesterol, etc.) throughout the study.

Statistical Analyses

Statistical evaluation of all data was accomplished using
a 2 3 2 analysis of variance with repeated measures. Sub-
sequent pairwise differences were determined using a Tu-
key post-hoc test when appropriate. Significance was set
at p # 0.05.

RESULTS

The results for COP velocity were as follows: (a) CFA:
3.54 6 0.7 cm·s21 (T1) to 3.36 6 0.7 cm·s21 (T2); and (b)
P: 3.58 6 0.8 cm·s21 (T1) to 3.47 6 0.7 cm·s21 (T2). A
significant main effect [F(1,38) 5 14.2, p 5 0.001] but no
interaction [F(1,38) 5 0.98, p 5 0.33] was observed. A
significant reduction in COP excursion velocity was ob-
served only in the CFA group (p 5 0.001). No difference
was observed in the P group. The results for total COP
excursion length are presented in Figures 1 and 2. A sig-
nificant reduction in COP length was observed in the
CFA group, whereas no difference was observed in the P
group. The delta change from T1 to T2 in COP excursion
length was significant only in the CFA group.

Plantar pressure data are presented in Tables 2–6. No
significant main effects or interactions in mean forefoot,
rearfoot, or rearfoot-to-forefoot plantar pressure ratios
were observed in either group during quiet standing over-
all (Table 2). When subgroups of participants were ex-
amined based on their right-to-left leg rearfoot ratios (i.e.,
ratio .1 indicated more weight placed on the right leg,
,1 indicated the left leg), still no significant differences
were observed (Tables 3 and 4). When subgroups of par-
ticipants were examined based on their right-to-left leg
forefoot ratios, there were some statistically significant
differences (Tables 5 and 6). For those participants who
placed greater weight on the right leg, significant differ-

ences were observed for right forefoot pressure (CFA and
P), forefoot right-to-left ratio (CFA and P), and the right
rearfoot-to-forefoot ratio (P only). For those participants
who placed greater weight on the left leg, a significant
difference was observed only for right forefoot pressure
(CFA and P). In addition, a trend (p 5 0.10) was observed
for the forefoot right-to-left ratio in CFA only.

DISCUSSION

The key finding of the present investigation was that 30
days of treatment with a topical cream consisting of ce-
tylated fatty acids significantly improved standing pos-
tural stability in patients with knee OA. Specifically, top-
ical fatty acid treatment resulted in reduced COP excur-
sion length and velocity during 40 seconds of quiet stand-
ing. The results of this study support our previous
research (19) demonstrating the efficacy of treatment
with a topical cream consisting of a blend of cetylated
acids for reducing pain and improving functional perfor-
mance in patients with knee OA.

It has been suggested that the major causes of OA-
related knee pain are (a) greater mechanical strain (i.e.,
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TABLE 2. Total plantar pressure data.

Plantar pressure

CFA

T1 T2

Placebo

T1 T2 Probability

Rearfoot pressure (kPa)
Right
Left

68.8 6 19.4
76.8 6 26.3

69.8 6 17.7
79.0 6 23.0

73.2 6 22.6
77.9 6 21.7

74.9 6 20.8
78.2 6 19.3

0.51
0.59

Rearfoot: R:L ratio* 1.01 6 0.6 0.94 6 0.3 1.00 6 0.4 1.01 6 0.4 0.68

Forefoot pressure (kPa)
Right
Left

31.9 6 8.8
34.3 6 9.9

32.0 6 8.3
34.9 6 10.7

28.1 6 7.9
32.8 6 8.9

28.2 6 8.1
33.1 6 8.1

0.90
0.58

Forefoot: R:L ratio* 0.97 6 0.3 0.94 6 0.2 0.87 6 0.2 0.86 6 0.2 0.53

Rear/forefoot ratio
Right
Left

2.39 6 1.1
2.45 6 1.2

2.38 6 0.9
2.48 6 1.1

2.86 6 1.3
2.54 6 1.0

2.93 6 1.4
2.51 6 0.8

0.76
0.98

* R 5 right foot; L 5 left foot.

TABLE 3. Rearfoot R:L ratio pressure data: right-dominant subgroup.

Plantar pressure

CFA (N 5 8)

T1 T2

Placebo (N 5 7)

T1 T2 Probability

Rearfoot pressure (kPa)
Right
Left

77.0 6 16.5
60.0 6 12.9

77.3 6 7.8
70.2 6 10.9

93.3 6 17.6
69.4 6 23.5

87.2 6 21.0
72.9 6 27.0

0.44
0.13

Rearfoot: R:L ratio* 1.41 6 0.8 1.11 6 0.1 1.41 6 0.3 1.30 6 0.5 0.28

Forefoot pressure (kPa)
Right
Left

35.9 6 6.4
35.7 6 8.5

33.6 6 6.4
36.5 6 8.2

28.9 6 6.8
35.9 6 12.5

29.8 6 9.6
37.1 6 10.4

0.51
0.56

Forefoot: R:L ratio* 1.04 6 0.2 0.94 6 0.2 0.84 6 0.2 0.81 6 0.1 0.21

Rear:forefoot ratio
Right
Left

2.24 6 0.7
1.79 6 0.7

2.39 6 0.6
2.02 6 0.6

3.43 6 1.3
2.08 6 0.8

3.18 6 1.4
2.14 6 0.9

0.67
0.26

* R 5 right foot; L 5 left foot.

TABLE 4. Rearfoot R:L ratio pressure data: left-dominant subgroup.

Plantar pressure

CFA (N 5 12)

T1 T2

Placebo (N 5 13)

T1 T2 Probability

Rearfoot pressure (kPa)
Right
Left

63.7 6 19.9
87.1 6 27.5

65.2 6 20.7
84.4 6 27.0

62.4 6 17.1
82.5 6 20.1

68.3 6 18.1
81.0 6 14.3

0.13
0.39

Rearfoot: R:L ratio* 0.77 6 0.2 0.83 6 0.3 0.77 6 0.2 0.86 6 0.2 0.06

Forefoot pressure (kPa)
Right
Left

29.5 6 9.5
33.5 6 11.0

31.0 6 9.4
34.0 6 12.2

27.7 6 8.7
31.1 6 6.3

27.4 6 7.5
31.0 6 5.8

0.55
0.86

Forefoot: R:L ratio* 0.92 6 0.3 0.94 6 0.2 0.89 6 0.2 0.89 6 0.2 0.72

Rear:forefoot ratio
Right
Left

2.48 6 1.3
2.85 6 1.3

2.37 6 1.1
2.75 6 1.3

2.56 6 1.3
2.79 6 1.1

2.80 6 1.4
2.70 6 0.7

0.59
0.52

* R 5 right foot; L 5 left foot.

from localized pressure) on nociceptors in the fibrous cap-
sule, ligaments, tendons, synovium, periosteum, and
muscle; (b) inflammation (and subsequent release of
chemical mediators); (c) muscle contraction; (d) muscle
weakness; and (e) effusion (9). A potential pain-relieving
treatment is the reduction of inflammation. The process
of arthritic inflammation involves the release of proin-
flammatory cytokines (e.g., interleukin-1b and tumor ne-

crosis factor-a). Fatty acids have been proposed to reduce
chronic inflammation in patients with rheumatoid ar-
thritis by reducing leukotriene B4 from stimulated neu-
trophils and interleukin-1 from monocytes (5, 21). Other
suggested mechanisms for the anti-inflammatory re-
sponse observed with fatty acid treatment are reduced
expression and activity of proteoglycan degrading en-
zymes and cytokines, suppression of leukocyte function,
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TABLE 5. Forefoot R:L ratio pressure data: right-dominant subgroup.

Plantar pressure

CFA (N 5 12)

T1 T2

Placebo (N 5 6)

T1 T2 Probability

Rearfoot pressure (kPa)
Right
Left

67.8 6 17.0
70.6 6 19.0

71.5 6 16.5
71.1 6 19.1

69.0 6 18.2
62.3 6 8.4

72.7 6 14.7
72.0 6 5.0

0.22
0.12

Rearfoot: R:L ratio† 0.98 6 0.2 1.03 6 0.2 1.14 6 0.4 1.01 6 0.2 0.47

Forefoot pressure (kPa)
Right
Left

34.6 6 8.6
29.6 6 6.0

33.2 6 8.0*
31.4 6 7.2

32.7 6 6.8
28.9 6 5.8

28.2 6 7.0*
28.0 6 5.6

0.01*
0.71

Forefoot: R:L ratio† 1.17 6 0.1 1.06 6 0.1* 1.13 6 0.1 1.00 6 0.1* 0.002*

Rear:forefoot ratio
Right
Left

2.20 6 1.2
2.61 6 1.4

2.33 6 0.9
2.47 6 1.3

2.21 6 0.8
2.19 6 0.3

2.73 6 0.9*
2.65 6 0.5

0.03*
0.23

* p , 0.05 from corresponding point T1.
† R 5 right foot; L 5 left foot.

TABLE 6. Forefoot R:L ratio pressure data: left-dominant subgroup.

Plantar pressure

CFA (N 5 9)

T1 T2

Placebo (N 5 13)

T1 T2 Probability

Rearfoot pressure (kPa)
Right
Left

70.0 6 23.2
85.0 6 33.2

67.6 6 20.0
89.5 6 24.5

75.0 6 24.7
84.6 6 22.3

75.8 6 23.3
80.8 6 22.6

0.80
0.91

Rearfoot: R:L ratio‡ 1.07 6 0.9 0.82 6 0.3 0.94 6 0.4 1.02 6 0.5 0.49

Forefoot pressure (kPa)
Right
Left

28.3 6 8.2
40.6 6 10.8

30.4 6 8.9*
39.7 6 13.1

26.1 6 7.7
34.5 6 9.7

28.3 6 8.8*
35.3 6 8.1

0.02*
0.96

Forefoot: R:L ratio‡ 0.70 6 0.2 0.79 6 0.2† 0.76 6 0.1 0.80 6 0.2 0.10

Rear:forefoot ratio
Right
Left

2.64 6 1.1
2.22 6 1.0

2.44 6 1.1
2.49 6 1.0

3.14 6 1.4
2.69 6 1.2

3.02 6 1.6
2.44 6 0.9

0.16
0.97

* p , 0.05 from corresponding point T1.
† p 5 0.01 from corresponding point T1.
‡ R 5 right foot; L 5 left foot.

changes in adhesion molecule expression and apoptosis
triggering, and alterations in signal transduction and
membrane fluidity (11, 20, 21). Our previous research
demonstrated pain relief resulting from treatment with
cetylated fatty acids (13, 19). Although not measured in
the present investigation, it appeared that greater pos-
tural stability observed in our sample of patients with OA
was a result of pain relief.

Patients with knee OA have been shown to have other
functional limitations. Articular damage may result in
loss of motor control, motoneuron excitability, and pro-
prioceptive acuity (10, 16). It has been shown that pa-
tients with knee OA have reduced quadriceps muscle
strength (10, 16, 18), reduced functional performance
(e.g., limited ability to ascend/descend stairs, limited abil-
ity to rise from a chair and walk, etc.) (16, 19), greater
postural sway (10, 14, 16), and altered gait mechanics to
accommodate the ensuing pain (8, 24). In our previous
study, we showed that 30 days of treatment with a topical
cream consisting of a blend of cetylated fatty acids re-
sulted in significant improvements in knee range of mo-
tion, stair climbing ability, timed ‘‘up-and-go’’ perfor-
mance from a chair, local muscular endurance via medial
step-down performance, and unilateral anterior reach
performance (19). Of interest, we also measured acute

performance following 30 minutes of the first topical
cream application and reported significant increases in
these functional performance tests (19). Thus, it appears
that some of the functional limitations observed in pa-
tients with knee OA could be minimized with cetylated
fatty acid treatment. Along with the data from our pre-
vious research (13, 19), the results of the present study
support the contention that functional performance may
be improved with use of cetylated fatty acids.

Control of postural stability is quite complex but is
dependent on vestibular, visual, and somatosensory in-
puts; central processing; and appropriate motor response
to maintain equilibrium (14). Several potential mecha-
nisms may produce postural instability in patients with
knee OA. Loss of muscle strength and proprioception in
the lower limbs may reduce postural stability (16, 18).
Pain has been shown to reflexively inhibit muscle acti-
vation around the knee (1) as well as alter the mechanics
of standing, normal gait, or both. Knee pain and muscle
strength have been shown to be significant predictors of
postural sway (10, 14, 18). In addition, Potter et al. (26)
have shown greater mediolateral and anteroposterior
sway with 158 and 308 of unilateral and bilateral knee-
flexion contracture. Unilateral knee-flexion contracture
resulted in significant movement of the COP toward the
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asymptomatic leg. Based on these findings, nonsurgical
treatments designed to improve postural stability in pa-
tients with knee OA may include muscle strengthening
exercise or pain-relieving treatments or medications. In
fact, both aerobic exercise and weight training have been
shown to reduce postural sway in patients with knee OA
(23). It may be hypothesized that pain reduction can re-
sult in patients exerting more effort via reduction in pain-
induced reflex inhibitions of the quadriceps (9). Consid-
ering that pain reduction in patients with knee OA has
resulted in greater loading to the symptomatic leg during
normal gait (17), our data provide further support dem-
onstrating that pain relief may reduce static postural in-
stability.

Pain relief has not been shown to enhance postural
stability in all studies. Hassan et al. (9) provided short-
term pain relief in patients with knee OA through intra-
articular injections with 0.5% bupivacaine (a local anes-
thetic) and 0.9% saline. Both treatments resulted in in-
creased maximal voluntary contraction strength and a
greater extent of quadriceps muscle activation. However,
pain relief resulted in reduced proprioceptive acuity and
no change in postural sway was observed. The reason for
the lack of improvement in postural stability with pain
reduction and acute muscle strength increase in this
study is unclear, but may be related to the assessment
for postural sway used. Aside from differences in meth-
odology between this investigation and that of the present
study, our data showed that long-term treatment result-
ing in pain relief did improve postural stability in pa-
tients with knee OA.

Unique to the present investigation was the measure-
ment of plantar pressures during quiet standing in pa-
tients with knee OA. To our knowledge, this was the first
study to examine plantar pressures in patients with knee
OA during a treatment intervention. Although plantar
pressure measurements have been used to study the ex-
tent of neuropathy in patients with diabetes (3, 6), these
data remain relatively obscure in patients with knee OA
undergoing treatment. Plantar pressures, especially in
the forefoot region, have been shown to be important fac-
tors for postural control (28). Thus, examination of plan-
tar pressures may provide useful information in addition
to COP data for the assessment of postural stability in
patients with OA.

Although postural stability improved in the CFA
group, no significant differences were observed in plantar
pressures during quiet standing when the plantar pres-
sure data were analyzed in total. No changes in mean
plantar pressures in the forefoot or rearfoot regions, or
with the selected ratios were observed. However, exam-
ining the data in total may not reflect potential changes
unless further subclassifications are used. For example,
some participants may shift weight from the right to the
left sides and vice versa when pain relief occurs. These
contralateral shifts may balance each other when ana-
lyzed in total, thereby leading to no observable differences
overall. That is why it was necessary to separate those
who favored the right side from those who favored the
left side to obtain a more accurate representation. In ad-
dition, we used both the rearfoot and forefoot right-to-left
ratios for classification (i.e., ratio .1 indicates right dom-
inance; ,1 indicates left dominance). For the subgroup of
participants that placed a larger magnitude of weight on
their right rearfoot (N 5 15), no significant differences

were observed (Table 3). Although the rearfoot right-to-
left ratios tended to decrease (more so in the CFA group),
these data were not significant, possibly due to the low
statistical power observed with an N size of only 15 in
this subgroup. For the left-dominant subgroup (Table 4;
N 5 25), no significant differences were observed, al-
though a trend (p 5 0.06) for increase in the rearfoot
right-to-left ratio was observed.

Considering that plantar pressures in the forefoot re-
gion demonstrate perhaps greater importance for postur-
al control (28), we also classified participants based on
forefoot right-to-left plantar pressure ratios. Unlike the
rearfoot and combined data, significant changes were ob-
served in the forefoot region. For right-dominant partici-
pants (N 5 18), reductions in right forefoot plantar pres-
sure and right-to-left ratios were observed in CFA and P.
For left-dominant participants (N 5 22), increases in
right forefoot pressures were observed in both groups. In
addition, a trend toward an increase in the right-to-left
ratio was observed in CFA (p 5 0.10). Taken together,
these data provide some indication that subtle changes
occurred in the forefoot region, thereby favoring greater
postural stability. However, the majority of changes oc-
curred in both groups, yet no differences in COP mea-
surements were observed in the P group. The reason or
reasons for the lack of more substantial improvements in
the CFA group are unclear considering the greater mag-
nitude of pain relief and postural stability enhancement.
A few factors need to be considered. First, by subclassi-
fying participants into smaller groups, the lower N size
reduced statistical power. Thus, some potential changes
may have been masked by the low N size. For example,
in the left-dominant group, a trend (p 5 0.10) was ob-
served in the CFA group toward improving the forefoot
right-to-left ratio, thereby leading to greater balance. Be-
cause the forefoot plantar pressure ratio is critical for pos-
tural stability (28) and most of our participants favored
the left side (due to greater reported pain in the right
knee), significance in this measure may have partially ex-
plained the greater improvement in postural stability in
the CFA group. Second, we selected different durations of
time for our quiet standing protocols (e.g., 40 seconds for
the COP measurements vs. only 20 seconds for plantar
pressure assessments). It may be speculated that greater
fatigue is present with the longer duration of standing;
therefore, greater postural sway may have occurred with
a longer standing protocol (and perhaps we would have
observed more substantial changes if we had selected 40
seconds instead of 20 seconds). Thus, it is possible that
20 seconds may not have been a sufficient duration. Fi-
nally, the possibility that other factors associated with
pain relief occurred independently of changes in plantar
pressures cannot be discarded. Nevertheless, these data
indicate that postural stability increased significantly in
CFA despite minor changes in plantar pressures.

PRACTICAL APPLICATIONS

In summary, the results of the present investigation in-
dicate that 30 days of treatment with a topical cream con-
sisting of a blend of cetylated fatty acids is effective for
improving static postural stability in patients with knee
OA. The results this study and our previous investigation
support the use of cetylated fatty acids in the treatment
of OA. Hopefully, such over-the-counter treatment may
enhance the trainability of people with OA in exercise
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programs, especially with the importance as it related to
successful aging.
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