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Abstract

Objectives: The aim of this study was to test the efficacy of an antioxidant/anti-inflammatory supplement
containing standardized lemon verbena (Aloysia triphylla, Lippia citriodora) extract and fish oil omega-3 fatty acid
in a human pilot trial as an alternative treatment for joint management.

Methods and design: First, antioxidant activity of the supplement was determined through an oxygen radical
absorbance capacity (ORAC) assay. In a randomized, double-blinded placebo-controlled trial, 45 subjects with
pain discomfort received the nutritional supplement or placebo for 9 weeks. Western Ontario MacMaster
(WOMAC) and Lequesne’s questionnaires, which are disease-specific measurements validated to measure
joint dysfunction and pain, were administered and evaluated once per week in the placebo and intervention
groups.

Outcome measures: Pain and stiffness symptoms, and joint function were determined once per week through
recording their respective WOMAC and Lequesne’s scores in the placebo and intervention groups. Statistically
significant differences were determined at every measurement point between the two groups.

Results: Lemon verbena extract showed strong antioxidant properties as measured by the ORAC assay. The
nutritional supplement containing standardized lemon verbena extract (14% verbascoside, w/w) and fish oil
omega-3 fatty acid reduced symptoms of pain and stiffness significantly, and improved physical function as
shown by WOMAC and Lequesne’s scores after 9 weeks of treatment. WOMAC and Lequesne’s total scores
decreased 53% and 78%, respectively, at the end of the study compared to initial conditions. Onset of the effect
was observed at the third and fourth weeks, when statistically significant differences were detected, compared to
placebo.

Conclusions: This pilot study reveals that supplementation with lemon verbena combined with omega-3 fatty
acids may be considered for further investigation as a complementary and alternative treatment for improving
joint status in subjects with joint discomfort.

Introduction

OINT DISEASES, such as osteoarthritis (OA) and rheumatoid

arthritis (RA), have quite different origins, but both are
closely related to inflammation and oxidative stress.! OA is
a common inflammatory degenerative condition of the
joints associated with aging, leading to pain and decreased
mobility, while RA is an autoimmune chronic inflammatory
condition.

Oxidants play a significant role in the pathogenesis of a
large number of inflammatory-related disorders. Chon-

drocytes, cells that maintain and restore cartilage compo-
nents, are also sources of reactive oxygen species (ROS),
which may damage cartilage.” Reactive oxygen and nitro-
gen species (RONS) are responsible for damage on cartilage,
synovial fluid structures, and mitochondria, which may also
contribute to the age-related loss of chondrocyte func-
tion.*** Strong evidence suggests that RONS oxidative
damage is present in aging and osteoarthritic car’cilage,10
which is correlated with the extent of cartilage damage.'!
Patients with chondral or meniscal lesions also have signifi-
cantly increased levels of ROS in their synovial fluid.'*
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Physical exercise may have either beneficial or injurious
effects on the joints. Harmful effects of intensive physical
exercise on articular cartilage are well-documented.'® In-
creased risk of OA in the knee has been found among weight
lifters'* and soccer players.'” Increased oxidative stress bio-
markers following strenuous exercise, which correlate to re-
ductions in muscle force as well as augmented joint and
muscle pain, have been reported. Different forms of exercise
and different lengths of overtraining can possibly lead to
varying degrees of oxidative stress and impaired physical
performance.®

Medicinal plants are common sources of antioxidant or
anti-inflammatory/immunomodulatory herbal agents that
might help minimize the muscular and joint injuries related
to oxidative stress and inflammation. Plant phytochemicals
with antioxidant activity have also shown significant pro-
tective effects against inflammation-related chronic dis-
eases.""” Lemon verbena (Aloysia triphylla, Lippia citriodora) is
widely used as a food spice and as a medicinal plant in South
America and Southern Europe. This plant has traditionally
been used in infusions for treating asthma, colds, fevers,
flatulence, colic, diarrhea, and irldiges‘cion.18 Flavones, ir-
idoids, and phenylpropanoids are the main compounds of
this plant. Verbascoside is the most abundant compound®®
and it has strong antioxidant'*' and anti-inflammatory
properties.”* >

Fish oils contain the long chain omega-3 polyunsaturated
fatty acids (w-3 PUFAs; ie., eicosapentaenoic acid [EPA:
C20:5n-3] and docosahexanoic acid [DHA: C22:6n-3]), which
are found in abundance in cold-water fish, such as salmon,
trout, mackerel, and tuna. Evidence from animal and human
studies shows that w-3 PUFAs have immunomodulatory
effects.?® Other studies have shown that fish-oil consumption
reduces production of proinflammatory eicosanoids in
RA.*"?® This has prompted researchers to investigate the
usefulness of w-3 PUFAs for treating inflammatory condi-
tions, such as RA, inflammatory bowel disease, systemic
lupus erythematosus, psoriasis, asthma, etc. 12930

The aim of the present study was to evaluate the ability of
a nutritional supplement based on a combination of a lemon
verbena extract and fish oil omega-3 fatty acid to improve
the general condition of joints (pain, stiffness and function) in
subjects who have joint discomfort. The evaluation was
performed with disease-specific measurements that have
been validated to measure joint dysfunction. In addition, the
antioxidant activity of the lemon verbena extract used in the
study and the final supplement was evaluated in vitro.

Materials and Methods
Reagents

2,2’-Azobis  (2-methyl-propionamine) dihydrochloride
(AAPH), 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic
acid (Trolox; Hoffman-La Roche), disodium fluorescein (3,6-
dihydroxy-spiro[isobenzofuran-1[3H],9,[9H]-xanthen]-3-one)
were purchased from the Sigma—Aldrich Corp. (Dorset, UK).
Verbascoside was purified through semipreparative high-
performance liquid chromatography (HPLC).>* Double-
distilled deionized water was used throughout this work. All
other compounds were of analytical, spectroscopic, or chro-
matographic reagent grade and were obtained from Merck
KGaA (Darmstadt, Germany).
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Analysis of verbascoside content of the lemon verbena
extract. Lemon verbena extract was kindly provided by
Monteloeder, Ltd. (Elche, Spain). A solution of the extract
was prepared in water at 5mg/mL, and analyzed by HPLC
with a diode array-detection coupled to electrospray ion trap
mass spectrometry technique (HPLC-DAD-ESI-MS/MS).
HPLC system chromatographic procedures, identification,
and verbascoside quantitation were identical to those pre-
viously described in the literature."

Determination of antioxidant capacity via oxygen radical
absorbance capacity assay. To assay the capacity of the
extract and supplement to scavenge peroxyl radicals, a vali-
dated oxygen radical absorbance capacity (ORAC) method,*
which uses fluorescein (FL) as a fluorescent probe (ORACk),
was utilized with minor modifications.>® ORAC values were
expressed as umole Trolox equivalents (TE) per g of antiox-
idant substance.

Design and methodology for the human intervention
study

This was a double-blinded, placebo-controlled, random-
ized short-time study in participants with joint discomfort.
Most participants agreed to maintain their regular physical
activities. Each participant was treated with a placebo or the
supplement for 9 weeks. A washout period of 2 weeks was
included to discontinue any medication, physiotherapy, or
dietary supplements until the end of the study.

Inclusion and exclusion criteria. The inclusion criteria
were as follows: diagnosed joint discomfort/pain (knee, hip,
elbow, hands, or shoulder) by a physician for more than 3
months; and age over 18. Both males and females were in-
cluded. The exclusion criteria were: medication (NSAR,
corticoids, antibiotics) use, except for cholesterol-lowering
agents, antihypertonics, and antiarhythmics; and partici-
pants reporting allergies to plant products, vitamins, min-
erals, or any phytotherapy supplementation.

Randomization. Participants fulfilling the study criteria
were randomized to receive placebo or the supplement,
using a 12 x 12 randomization table. Capsules used in both
groups were entirely indistinguishable from each other and
the manufacturer (Laboratorium Medisan BV., Zevenber-
gen, The Netherlands) supplied the two types of capsules
(placebo and supplement) in a codified form.

Study drug and administration. After giving written in-
formed consent, 45 participants were enrolled in the study.
Twenty-two (22) participants were assigned to placebo
and 23 were assigned to the supplement. Each hard
gelatin capsule of supplement (0.6g) contained 370 mg of
fish-oil powder EPA/DHA (10/8) and 230mg of the
standardized lemon verbena extract (14% w/w verbasco-
side). Each group, placebo (n=22) or supplement (n=23),
consumed 6 capsules per day (before every meal) from
weeks 1 to 5. Then, starting at week 6 until the end of the
study (week 9), the dose was halved and participants
consumed 3 capsules per day. The content of verbascoside
for 6 or 3 capsules (daily dosages) was 193 and 97 mg,
respectively.
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Primary endpoint measurements. Pain/stiffness and
function were recorded according to the corresponding
scoring obtained from the Western Ontario MacMaster
(WOMAC) and Lequesne’s questionnaires at the beginning
of the study and weekly during the study. The participants
completed the questionnaires a minimum of once per week
(see Appendix 1 for details). These two questionnaires
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(Lequesne Index and WOMAC Osteoarthritis Index) are
disease-specific measurements that have validated to mea-
sure dysfunction and pain in participants with knee or hip
OA.**3° The WOMAC scale is a disease-specific, self-report
multidimensional questionnaire for assessing pain, stiffness,
and physical functional disability in OA. An adaptation of
the WOMAC questionnaire was used in this study (see

48 patients screened

3 excluded
g 1was underage
2 withdrew consent

A 4

45 randomized

'

22 assigned placebo

10 patients were excluded or
withdrawn from the study:

-5 incorrect intake
-4 did not complete the study
-1 had adverse event

12 (54.5 %) completed trial

!

23 assigned
nutritional supplement

4 patients were excluded or
withdrawn from the study

-1 had adverse event
-1 had a leg injury
- 2 did not complete the study

19 (82.6%) completed trial

FIG. 1. Flow chart showing the dropout rate at different timepoints in the study.
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supplemental data). The Lequesne Index is used to evaluate
three components: pain/discomfort; maximum distance
walked; and activities of daily living. Lower scores indicate a
lesser degree of pain, stiffness, or physical dysfunction. In
this study, pain+stiffness (PS) WOMAC score was calcu-
lated by the addition of their individual scores.

Statistical analysis. Statistical significance and compari-
son between the placebo and treatment groups at every week
point were performed using a Wilcoxon two-sample test. A
Wilcoxon matched-pairs signed-ranks test was used to
compare baseline findings with those after every week of
treatment in each group separately. All the data were ex-
pressed as mean+standard deviation (SD) unless indicated
otherwise. Statistical significance was set at p<0.05.

Results and Discussion

Evaluation of the composition and antioxidant capacity
of the supplement and its components

The character of the main active compounds in the lemon
verbena extract by HPLC-DAD-ESI-MS/MS analysis has
been reported.'”” Phenylpropanoids were the major com-
pounds in the extract utilized in the present study, with
verbascoside, also known as acteoside, being the most
abundant one, quantitated as 14.75%+0.85 (w/w). As has
been previously reported, other phenylpropanoids and di-
glucuronidated flavones were also present in the lemon
verbena extract.'*?”

The antioxidant capacity of verbascoside and the lemon
verbena extract used in the supplement was quantified by
ORAC assay, which is an antioxidant measurement based on
a hydrogen atom transfer (HAT) reaction.’*** Whereas pure
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verbascoside (97% w/w) showed an ORAC value of
7307 £66 pmol TE/mmol (11710+106 umol TE/g), lemon
verbena extract (14%) had an ORAC value of 5183 %300
TE/g. It was noted that the theoretical ORAC value of
the extract obtained based only on a verbascoside con-
tribution would have been 1639 umol TE/g dw; however
the value obtained was more than three times this value.
It was then postulated that other minor components of
the extract, such as flavones, could be contributing to
enhance the antioxidant capacity of the extract in an ad-
ditive manner.

An ORACk, value of 4075+234 TE/g dw for a lemon
verbena extract containing 20% verbascoside'® has been re-
ported. Despite the lower verbascoside content of the extract
used here, a higher ORAC value was obtained instead,
which may have been the result of the higher flavone content
of this extract. This additive behavior has been also previ-
ously observed for lemon verbena extract and verbascoside
by using the Trolox equivalent antioxidant capacity (TEAC)
assay.'” The experimentally determined ORAC value of the
complete supplement (lemon verbena+omega 3 fatty acid)
yielded 1065+122 umol TE/g. Given that one g of the sup-
plement contained 383 mg of lemon verbena extract, a the-
oretical ORAC value of 1985 umol TE/g would result. This
difference could have been the result of inhibition of the
ORAC assay by some excipients or omega 3 fatty-acid car-
riers present in the supplement.

An average person consumes ~1200-1700 ORAC units
per day (see: www.ars.usda.gov/is/AR/archive/feb99/
aging0299.htm). Researchers estimate a daily intake of 3000
5000 ORAC units to have a significant impact on plasma and
tissue antioxidant capacity. Daily intake of lemon verbena in
the human study presented here varied from 0.7 to 1.4g.

TABLE 1. BASELINE DEMOGRAPHIC CHARACTERISTICS OF PARTICIPANTS WHO COMPLETED THE STUDY

Placebo group (n=12) Intervention group (n=19)

Characteristics

Gender (m:f)
Age (years)®
Height (cm)?
Weight (kg)?
Body—mass index®
Previous treatment, activity, and history
Treatment
Anti-inflammatory drugs (ibuprofen, paracetamol, etc.)
Glizolan (osteoarthritis medication)
Robaxin (muscle-relaxing agent)
Homeopathy, nutritional supplements (chondroitin, glucosamine, etc.)
Others (massages, ultrasounds, physiotherapy, other treatments)
Physical activity
Cardiovascular exercise (elliptical bicycle, walking, swimming)
Body building
Other sports (soccer, tennis, t'ai chi)
Medical history
Joint pain/stiffness: (knee, shoulder, elbow, hip, etc.)
Rheumatoid arthritis
Degenerative osteoarthritis (knees)
Back pain (herniated disc, lumbago)
Tendonitis (shoulder, elbow, wrist)

8/4 12/7
39.91+12.41 39.15+11.77
171.58+9.43 171.15+8.51
76.66+11.75 76.55+13.65
25.96+2.98 26.15+2.86

6 (50 %) 12 (63 %)
- 1(5.2 %)

1(8.33 %) -

4 (33.3 %) 5 (26.31%)

3 (25 %) 2 (10.52%)

7 (58.33%)
4 (33.33%)

13 (68.42%)
6 (31.57%)

1(8.33 %) 2 (10.52%)
6 (50%) 14 (73.68%)
1 (8.33%) 2 (10.52%)
1(8.33 %) 1 (5.26 %)
2 (16.67 %) 3 (15.78%)
3 (25 %) 3 (15.78 %)

“Data are expressed as median+standard deviation of number of participants, except for gender distribution of male:female (m:f) that is

expressed as a ratio.
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TABLE 2. BASELINE SCORES FOR PLACEBO AND INTERVENTION GROUPS

Placebo group Intervention group Wilcoxon two-sample test (p)
WOMAC—Pain + Stiffness 8.9+5.14 11.46+6.21 0.544
WOMAC—Function 18.28+10.76 26.51+£13.56 0.375
WOMAC—Total Score 27.43+15.55 38.03+£18.75 0.421
Lequesne Functional Index 12.04+5.01 8.64+3.9 0.125

Results of pretesting on the comparison of the placebo group (1 =12) with the. nutritional supplement group (1=19). All data are expressed

as a median with a 95% confidence ratio.
WOMAC, Western Ontario McMaster index.

Thus, the supplement would have provided 3500-7000
ORAC units per day, satisfying the established requirements.

Dropout rate of the study

Forty-eight (48) participants were enrolled for screening
evaluation (Fig. 1) and after 3 exclusions, 45 participants
were randomly assigned either to placebo or nutritional
supplement groups, n=22 and n =23, respectively. Of these,
14 participants were withdrawn during the study for dif-
ferent reasons; there were 10 dropouts in the placebo group

and 4 dropouts in the supplement group (treatment refusal,
irregular treatment, starting on medication, or occurrence of
an adverse event [AE]). Finally, 31 participants completed
the study (12 in the placebo and 19 in the supplement group;
Fig. 1).

Subjects’ characteristics

No significant differences between the treatment group
and the placebo group were detected with respect to average
age, gender, body-mass index (BMI), or other physical
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FIG. 2. Western Ontario MacMaster (WOMAC) index results. Change from baseline (start of treatment) to endpoint in
Pain + Stiffness (PS) (A), function (F) (B) and total (C) WOMAC scores, during the weeks of treatment in participants having

the supplement (filled squares) or placebo (empty circles).

*p<0.01; and ***p<0.001 between groups.

Data are expressed as meanz+standard deviation. *p<0.05;
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characteristics (Table 1). Most participants maintained reg-
ular physical activity. Both the placebo and intervention
groups had similar sociodemographic characteristics (Table
1), with a mean age of ~39, a height of 171 cm, a weight of
76kg, and a BMI of 26 (Table 1).

Adverse effects

Only 1 patient reported an AE (i.e., a heartburn sensation).
The subject, who was in the placebo group, stopped the treat-
ment immediately and was excluded from the study (Table 1).
No major complications were reported by this subject.

Efficacy in joint discomfort measured by WOMAC
and Lequesne’s indexes

First, the WOMAC multidimensional questionnaire was
used to assess pain, stiffness, and physical function of the
joints throughout the study. Pain+Stiffness PS WOMAC
parameter, Function (F) WOMAC parameter, WOMAC Total
Score and Lequesne’s Functional Index were determined for
both groups prior to the intervention to establish baseline
scores (Table 2). No statistical differences were found at
baseline WOMAC and Lequesne’s different scores between
the two groups (Table 2). Therefore, both groups could be
considered to be very well-matched. A decrease in any of the
absolute baseline scores for WOMAC or Lequesne’s values
must be interpreted as an improvement in the joint status.

The evolution of symptoms was determined by studying
the weekly evolution in mean changes of (PS) WOMAC
parameter (Fig. 2A), F WOMAC parameter (Fig. 2B), WO-
MAC Total Score (Fig. 2C), and Lequesne’s Functional Index
for both groups (Fig. 3). The comparison between baseline
and endpoint of the study (week 9) for both WOMAC pa-
rameters, revealed a continuous decrease in the group hav-
ing the nutritional supplement, indicating improvement of
joint status and pain relief. Moreover, decreases of PS WO-
MAC (Fig. 2A) and F WOMAC (Fig. 2B) were significant
starting at the third and fourth weeks, respectively (p<0.01
at the third week and p<0.05 at the fourth week), compared
to placebo, and continued to decrease until the end of the
study. No significant changes in the PS and F WOMAC
subscales were observed for the placebo group throughout
the study. The total WOMAC index decreased approxima-
tely 20 points after 9 weeks in the group receiving the sup-
plement (Fig. 2C), meaning that there was a 53% decrease,
compared to initial WOMAC value. After 21 days, significant
differences (p<0.01 at the fourth week) were already ob-
served when the supplement group was compared to the
placebo group. In contrast, no changes were observed in the
total WOMAC index for the placebo group either (Fig. 2C).

The Lequesne’s questionnaire was also used as a com-
plementary measurement to test the efficacy of the supple-
ment. During the first 3 weeks, both placebo and supplement
group had similar Lequesne’s Functional Index scores (Fig.
3). However, starting at the fourth week and, until the end of
the study, significant differences (p<0.05 at the fourth week
and p<0.01 at the fifth week) were obtained in the supple-
ment group, compared to the placebo group. The Lequesne
Functional Index scores decreased continously in the sup-
plement group until the end of the study; the scores dropped
78%, compared to the initial values. The placebo group had
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FIG. 3. Lequesne’s Functional Index results. Change from
baseline (start of treatment) to endpoint in Lequesne’s
Functional Index during the weeks of treatment in partici-
pants having the supplement (filled squares) or placebo
(empty circles). Data are expressed as meanzstandard
deviation. *p<0.05; *p<0.01; and (not shown) ***p<0.001
between groups.

similar Lequesne’s Functional Index scores throughout the
study.

To the current authors” knowledge, this is the first inter-
vention study to show, in subjects who had joint discomfort,
improvement of the general condition of their joints, after
consuming a nutritional supplement based on an herbal ex-
tract combined with omega-3 fatty acids. Recently, the use
of different dietary supplements based on antioxidant/anti-
inflammatory herbal ingredients, vitamins or omega-3 fatty
acid, has been reviewed for their ability to manage joint
problems.’*® These studies concluded that only intervention
studies using cat’s claw (Uncaria tomentosa), ginger (Zingiber
officinale),*' or omega-3 fatty acid seem to be reasonably
supported. Moreover, weak evidence of efficacy was con-
cluded by researchers who conducted a review of the use of
vitamins and selenium for the same purpose.** Finally, meta-
analysis studies of the use of chondroitin and glucosamine
for joint diseases show that that symptomatic benefits of
these supplements are minimal or nonexistent.**** In any
event, most review studies agree that there is a clear need for
well-designed, placebo-controlled double-blinded studies to
determine the potential benefits of herbs for treating ROS-
mediated inflammatory disorders.

In addition, physical exercise associated with a low intake
of antioxidant nutrients may cause greater vulnerability to
oxidative stress. Thus, intake of an antioxidant-enriched diet
is still the most cautious recommendation for minimizing the
deleterious actions of free radicals that result from exercise.*
Accordingly, several studies have revealed that moderate
doses of dietary polyphenols diminish this exercise-induced
oxidative stress and decrease inflammatory markers.**"*
The supplement used in the current study could also lower
the negative impact of physical exercise, because lemon
verbena extract has shown significant free-radical scaveng-
ing properties, both in vitro®" and in animal models."
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Conclusions

In conclusion, this pilot study indicates that a standardized
lemon verbena extract with antioxidant and anti-inflammatory
properties may be used in combination with fish-oil omega-3
fatty acid as an alternative treatment for joint management. Use
of the supplement for 9 weeks in subjects who had joint dis-
comfort revealed a significant improvement of joint status and
pain relief, compared to placebo. These results show that a
combination of lemon verbena with omega-3 fatty acid may be
considered for further investigation, either as an alternative
treatment or to reduce the use of anti-inflammatory drugs in
joint management.
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APPENDIX 1. EVALUATION OF WOMAC AND LEQUESNE’S SCORES

The Western Ontario MacMaster (WOMAC) scale is a disease-specific, self-report multidimensional questionnaire used to
assess pain, stiffness, and physical functional disability. This index has gained growing acceptance in OA assessment since its
introduction in 1986. It has a multidimensional scale made up of 24 items grouped into three dimensions: pain (five items);
stiffness (two items); and physical function (17 items).

In the present study a questionnaire with 21 items was used: pain (five items); stiffness (two items); and physical function
(14 items)—with five response levels for each item, representing different degrees of intensity (none, mild, moderate, severe,
or extreme) that were scored from 0 to 4. For each WOMAC dimension, a subscale score was calculated by simple summation
of the assigned values scored on component items. Lower scores for both scales indicated a lesser degree of pain, stiffness, or
physical dysfunction. In this study, pain and stiffness WOMAC score was calculated by the addition of the individual scores.

The Lequesne Index of severity for osteoarthritis (OA) of the hip was introduced in 1980, and a modified index for OA of the
knee was introduced some years later." The Lequesne Index of severity for knee OA is used to evaluation three components:
pain/discomfort (5 questions); maximum distance walked (1 question); and activities of daily living (4 questions). The questions
are weighted differently, and all items are aggregated into one total score ranging from 0 to 24 points, with lower scores
meaning less functional impairment.

1. Lequesne M. Informational indices: Validation of criteria and tests. Scand ] Rheumatol 1989;80:17-27.

WOMAC questionnaire 1 Supplement Clinical Trial Code n°: 099-XX
VOLUNTEER REGISTRATION DATA

Age: Gender: Weight: Height:

Marital status: Professional situation (active, retired, unemployed, others)

Is any physical effort (none, low, medium, high) required to perform your job?
Physical activity (type and periodicity):

History of trauma in joint affected:

Medical treatments employed:

Others:

GUIDELINES

1. Two capsules in every meal (breakfast, lunch/dinner and supper) should be taken for 5 weeks. The dosage will be
decreased to one half (3 capsules daily) during the weeks 6-9.

2. The condition status will be reflected just before start the clinical trial (START box). Then, the tables 1 and 2 will be filled
in once or twice. Tables 3.1-3.4 will be filled in only once every week.

3. It is recommended not to take any other dietary supplement neither drug in order to avoid cross-effects with the current
assay, except in case of doctor’s order. If any analgesic or anti-inflammatory drug must be taken during the clinical trial,
please indicate it in this questionnaire (date and type of treatment).

I submit to volunteer to the current clinical trial in order to test the efficacy of an innocuous herbal extract which is already
commercialised as a sport supplement in other European countries
Date Signature
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JOINT PAIN and STIFFNESS

Score: none=0; low =1; medium=2; strong =3; very strong=4

Please, fill in the level of pain and stiffness felt during the treatment period once or twice weekly. Also mark from 0 to 4 the
sensation felt practising the activities indicated in the table. The START box must indicate the initial value of pain and
stiffness felt the day before of starting the clinical trial.

Fill in once/twice weekly

(1) Pain (2) Pain | (3) Night | (4) Lying | (5) Lift or carry (6) Morning (7) Day
Date Walking | on stairs pain down heavy objects Stiffness Stiffness

START

Week 1

Week 1

Week 2

Week 2

Week 3

Week 3

Week 4

Week 4

Week 5

Week 5

Dosage
change

Week 6

Week 6

Week 7

Week 7

Week 8

Week 8

Week 9

Week 9

JOINT HINDRANCE Score: none=0; low=1; medium =2; strong=3; very strong=4

Please, fill in the level of pain and stiffness felt during the treatment period once or twice weekly. Also mark from 0 to 4 the
sensation felt practising the activities indicated in the table. The START box must indicate the initial value of pain and
stiffness felt the day before of starting the clinical trial.
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Lequesne Questionnaire 3.1
Fill in with a cross the answer in accordance to the following 10 questions once weekly.

Supplement Clinical Trial

Question 1: Do you feel pain or slight pain while resting in bed during the night?
Question 2: How long does the stiffness take after arising from sitting?
Question 3: Do you feel pain while walking?

Fill in with X

CATURLA ET AL.

Code n°: 061017.1099- XX

question 1

question 2

question 3

Date

just when moving
to a definite position

Still| No

<15min

>15min| No

after certain
distance

just starting

START

Week 1

week 2

week 3

week 4

week 5

week 6

week 7

week 8

week 9

Lequesne Questionnaire 3.2

Supplement Clinical Trial

Question 4: Does the pain increase when the activity is stopped for 30 minutes?
Question 5: Do you feel pain or slight pain while arising from sitting without help of your arms?
Question 6: How long are you able of walk without pain feeling?

Fill in with X

Code n°: 061017.1099- XX

question 4 | question 5 question 6
approx. approx.
1km 500-900 m
No |>1km but| (aprox. (aprox.
Date | Yes | No | Yes [No | limit |with limit | 15min) | 8-15min) |300-500m | 100-300m | <100m

START
Week 1
week 2
week 3
week 4
week 5
week 6
week 7
week 8
week 9

Lequesne Questionnaire 3.3

Supplement Clinical Trial

Question 7: are you able of go upstairs without feeling pain? (sp =slight pain)

Question 8: are you able of go down stairs without feeling pain?

Code n°: 061017.1099- XX
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Fill in with X

Question 7 Question 8

Date| Yes| Low sp| Medium sp| Strong sp | Impossible | Yes | Low sp | Medium sp | Strong sp | Impossible

START

Week 1

week 2

week 3

week 4

week 5

week 6

week 7

week 8

week 9

Question 9: are you able of bend without feeling pain? (sp =slight pain)
Question 10: are you able of walk over undulating ground without feeling pain?

Fill in with X

Question 9 Question 10

Date | Yes | Low sp | Medium sp | Strong sp | Impossible| Yes| Low sp| Medium sp| Strong sp | Impossible

START

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9







