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Objective: The aim of this study was to determine whether a herbal remedy made from a subspecies of rose-hip

(Rosa canina) might reduce symptoms of osteoarthritis and consumption of rescue medication in patients

suffering from osteoarthritis.

Methods: Ninety-four patients with osteoarthritis of the hip or knee were enrolled in a randomized, placebo-

controlled, double-blind crossover trial. Forty-seven patients were given 5 g of the herbal remedy daily for a
period of 3 months and the remaining patients were given a similar amount of placebo. The group initially

treated with placebo was then changed to rose-hip and vice versa for another 3-month period. Upon inclusion

and after 3 weeks and 3 months of each treatment period, pain, stiffness, disability, and global severity of the

disease were scored on a Western Ontario and McMaster Universities (WOMAC) questionnaire. After 3 weeks

of treatment, patients, if possible, were allowed to reduce their consumption of ‘rescue medication’. Data were

analysed on the basis of intention to treat.

Results: Rose-hip resulted in a significant reduction in WOMAC pain (pv0.014) as compared to placebo, when

testing after 3 weeks of treatment. The consumption of ‘rescue medication’ significantly declined as a result of
active treatment (pv0.027). WOMAC disability, stiffness, and global assessment of severity of the disease were

not altered by 3 weeks but decreased significantly (pv0.018, pv0.038, and pv0.035, respectively) after

3 months of treatment.

Conclusion: The data suggest that the present herbal remedy can alleviate symptoms of osteoarthritis and reduce

the consumption of ‘rescue medication’.

Osteoarthritis is a disease that reaches younger

sportspersons of both sexes, many middle-aged

people, and the majority of the older population. It

has recently been claimed that long-term treatment

with glucosamine sulfate can repair the destroyed

cartilage, which is normally thought to be the main

element of the disease (1). However, most treatment

is still directed against symptoms of the disease, such

as pain and stiffness, which are responsible for the

main reduction in daily activities often reported in

osteoarthritis.

Non-steroidal anti-inflammatory drugs (NSAIDs),

acetylsalicylic acid, and glucocorticoids are often

used for treatment of such symptoms, although

treatments can result in serious side effects such as

bleeding, gastric erosions, and liver and kidney

damage (2, 3). Cyclooxygenase-2 inhibitors, which

selectively inhibit the enzyme cyclooxygenase, have

also exerted unfavourable effects (4) and the daily

cost of the treatment is still very high. Paracetamol,

which for a decade was regarded as a safe drug, was

recently reported to enhance the risk of upper

gastrointestinal problems (5). For these reasons there

has been a search for new compounds that could

minimize pain and stiffness without the serious side

effects mentioned above. Various herbal remedies,

especially extracts of ginger and avocado/soybean

unsaponifiables, have shown promising results in

patients with osteoarthritis (6, 7). More focus on

remedies of a herbal origin might therefore, in the

future, change the treatment of patients with

osteoarthritis by a consumption pattern with fewer

side effects.

Inflammatory cells such as polymorphonucleated

leucocytes participate in inflammation and tissue

damage by liberating proteolytic and hydrophilic

enzymes as well as oxygen radicals. We have found

that a standardized dry powder made from seeds and
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shells of a subtype of rose-hip (Rosa canina) reduces

the migration rate of polymorphonucleated leuco-

cytes in vitro and the serum concentration of

C-reactive protein in humans (8), an effect unrelated

to the high vitamin C content of rose-hip (9).

Moreover, some of the osteoarthritic volunteers
who participated in these preliminary studies claimed

that their pain symptoms were dramatically reduced

after a period of treatment (8).

This encouraged us to investigate whether a

standardized powder made from the same wild type
of rose-hip (Rosa canina) would alleviate symptoms

such as pain and stiffness and improve daily

functions in osteoarthritic patients. We also wanted

to evaluate whether an effect, if present, was of

sufficient magnitude to influence the daily consump-

tion of pain relieving medicine.

Patients and methods

Study population

Patients were recruited from the outpatient clinics of

the Department of Rheumatology of Copenhagen

University Hospital in Glostrup and of the Institute

for Clinical Research. The study was approved by the

Ethics Committee of Vejle and Copenhagen counties

(no. 9980042 PMC). Patients were recruited after

announcements in local newspapers. The primary

inclusion criteria were age over 35 years and sympto-
matic knee or hip osteoarthritis. Osteoarthritis of the

knee or hip was diagnosed according to the clinical

and radiological criteria of the American College of

Rheumatology (10, 11). Major exclusion criteria were

inflammatory arthritis, fibromyalgia, depression, and

substantial abnormalities in haematological, hepatic,

renal, or metabolic functions. Furthermore, we

excluded patients who received glucosamine sulfate,
chondroitin sulfate, intra-articular hyaluronate, or

systemic or intra-articular glucocorticoids in the

6 weeks preceding enrolment.

Design and treatment

The study was a randomized, double-blind, placebo-

controlled, crossover trial with three successive

periods: a 14-day run-in period and two subsequent
treatment periods of 3 months. After the run-in

period, patients were allocated to receive active

medication and placebo in random order in the two

treatment periods (Figure 1). Allocation was carried

out in blocks of four by a computer program. Active

medication comprised biologically standardized rose-

hip powder (LitoZin). All capsules were produced

from the same batch. Identical capsules containing
an inactive powder of similar taste, smell, and colour

were produced for placebo. The dosage was a total of

5 g of rose-hip powder administered daily as five

capsules each of 0.5 g of the rose-hip or placebo, to

be taken in the morning and again in the evening

along with a meal. Compliance with study treatment

was established by asking the patient about missed

doses and by counting the number of returned

capsules.

The rose-hip powder used has been on the market

as a herbal remedy in the Scandinavian countries for

almost a decade. It is produced from fruits of a

selected subtype of Rosa canina. The plants are

always grown in standardized fields according to

good agricultural practice and harvesting takes place

only when the fruits are mature. Immediately after

harvesting, the fruits are frozen. When the fruits are

thawed later on, a special laser technique is used to

ensure optimal fruits for the production of powder.

A computerized technique ensures that the drying

process never exceeds 40 C̊ and the dry powder,

which contains elements of the seeds as well as the

shells of the rose-hip, is controlled regarding vitamin

and mineral content. Patients using NSAIDs reg-

ularly were advised to continue using the same

dosage during the entire study. However, patients

were advised to reduce intake of other analgesics if

possible, such as paracetamol or synthetic opioids

after the first 3 weeks of each of the two treatment

periods. During the study period, the patients were

instructed not to change to another generic type of

the same analgesic or to use similar tablets containing

a different quantity of the same painkiller. Neither

Figure 1. Flow diagram.
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was patients allowed to start up any new type of pain

relieving medication. The consumption of analgesics

was recorded daily by the patients in a diary. The

change in consumption of analgesics, in each of the

two treatment periods, was estimated by subtracting

the consumption of medication in the past 2 weeks

from that of the initial 2 weeks. No other co-

interventions for osteoarthritis were allowed during

the entire study period.

Outcome measures

Symptoms of osteoarthritis were assessed by the

Western Ontario and McMaster Universities

(WOMAC) osteoarthritis index, a validated,

disease-specific questionnaire addressing severity of

joint pain (five questions), stiffness (two questions),

limitation of physical function (17 questions), and

patients’ global assessment of disease severity refer-

ring to the 48 h before assessment (11). The visual

analogue scale version of the index was used, that is

with the patient assessing each question by a 100 mm

visual analogue scale. A higher WOMAC score

represents worse symptom severity, with 2500 mm

being the worst possible total score (12). WOMAC

scores were assessed at the beginning, after 3 weeks,

and at the end of each of the two treatment periods.

WOMAC score of joint pain was the primary

outcome measure together with the consumption of

analgesics taken during the two different treatment

periods. WOMAC scores of stiffness, limitation of

physical function, and patients’ global assessment of

disease severity and occurrence of adverse events

were secondary outcome measures.

Statistical analysis

Based on a within-patients SD of 10%, we calculated

that a sample size of 90 patients in a crossover design

would give a power of 90% in detecting more than a

15% difference in the WOMAC score of joint pain at

the 5% level of significance. Statistical analysis was

based on the intention-to-treat principle with last

observation carried forward. The Wilcoxon test for

matched pairs was used throughout. Subanalysis

comparing parallel groups was performed using the

Mann–Whitney test. Data are given as mean values

¡SD.

Results

Patients

A total of 94 patients, comprising 54 women (mean

age 66 years; range 38–92) and 40 men (mean age 65

years; range 48–85) were enrolled in the study and

randomized to either receive placebo first and then

active treatment (group A, n547) or active treatment

first and then placebo (group B, n547). There were no

significant differences in gender or age on comparing

the A and B groups (data not given). In the entire

group the mean body mass index (BMI) was 27 kg/m2

(range 19–41). In group A the BMI was 27.3 kg/m2

(range 19–39) and in group B, 26.6 kg/m2 (range

22–41), a non-significant difference. In group A 13

of the patients were taking NSAIDs, 18 paracetamol,

10 synthetic opioids such as tramadol and codeine,

and 19 did not use any rescue medication at all. In

group B the corresponding numbers of patients were:

NSAID 15, paracetamol 21, synthetic opioids 6, and

no medication at all 17. These values were not

significantly different from the values reported in

group A. There was no significant difference in the

number of patients dropping out of the study when

comparing the two different treatments or the A and

B groups (for details see Figure 1).

There were no significant differences in osteo-

arthritic characterization on comparing the A and

B groups, as detailed in Table 1. Compliance was

92.5% with Hyben-Vital and 90.5% with placebo.

Primary outcome measure

WOMAC scores for joint pain, for the entire study

population, are given in Table 2. After 3 weeks of

active treatment, WOMAC scores for joint pain

declined from 33.7¡19.4 to 29.4¡18.3, a delta

reduction of 7.4¡14.9 mm (pv0.001), compared to

a change from 33.7¡19.4 to 35.3¡21.5, a delta

Table 1. Characterization of osteoarthritis.

All patients (n594) Placebo–Active (n547) Active–Placebo (n547) p-value PA vs. AP

Knee osteoarthritis 58 29 29 NS
Hip osteoarthritis 21 11 10 NS
Hip and knee osteoarthritis 15 7 8 NS

Initial WOMAC scores
Pain 33.7 (19.4) 30.4 (18.1) 37.0 (20.4) NS
Stiffness 39.2 (19.4) 35.6 (22.0) 42.5 (26.2) NS
ADL 35.3 (21.6) 34.0 (21.1) 36.7 (22.2) NS
PGAD 43.9 (24.4) 43.6 (22.6) 44.3 (26.8) NS
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change of 2.1¡16.8 (pv0.299), when placebo treat-

ment was given (Table 2). The change comparing the

two different groups was statistically significant at

the pv0.014 level. After 3 months of treatment, the

same pattern was observed, although the changes

were not statistically significant (pv0.125). The

percentage of patients experiencing a reduction in

the WOMAC score for joint pain after the initial

3 weeks of treatment was significantly higher when

active treatment was given (82%) than when placebo

was given (49%) (pv0.004) (Figure 2). After

3 months of treatment, the percentages of responders

in the two groups, although still in favour of active

treatment, did not differ significantly.

Diaries of the consumption of ‘rescue medication’

indicated, in accordance with the study design, that

the intake of NSAIDs was unchanged during the two

different treatment periods (pv0.803) (data not

given). A decline of 40% in the consumption of

paracetamol (data available in 21 patients) was

observed as a result of active treatment (pv0.052).

When a Mann–Whitney subanalysis was applied

on the consumption of paracetamol in each of the

two groups, during the first 3 month of treatment,

rose-hip powder resulted in a significant reduction in

the number of tablets taken during a 2-week period

(14.0¡24.0; pv0.031) compared to an insignificant

increase of 7.9¡15.5 tablets observed as a result of

placebo treatment. The between-group difference was

51% (pv0.027). The consumption of weak opioids

(data available in only seven patients) showed a

similar reduction in the consumption during active

treatment (pv0.0313) (data not given). As relatively

fewer patients were taking weak opioids, a subanaly-

sis was not performed on weak opioids.

Secondary outcome measures

WOMAC scores for stiffness, limitation of physical

function, and patients’ global assessment of disease

severity for the entire study population are given in

Table 2. After 3 months of treatment, there was a

significant reduction in WOMAC symptom scores

for stiffness (pv0.037), WOMAC scores for limita-

tion of physical function improved (pv0.018),

whereas patients’ global assessment of disease

severity declined (pv0.035) when active treatment

was given, as compared to placebo. The were no

significant difference in the alleviation of symptoms

comparing patients with osteoarthritis of the hip to

patients with osteoarthritis of the knee.

As a carry-over effect can blunt the impact of

treatment in a crossover design, we also analysed,

separately, the group initially treated with placebo

and then actively treated (group A) and the group

initially given active treatment and then placebo

(group B). Group A showed a significant improve-

ment in activities of daily living (ADL) function and

a reduction in patients’ overall feeling of discomfort

from their disease patients global assessment of

Table 2. WOMAC scores for pain, stiffness, daily activities (ADL), and patients’ evaluation of disease severity (PGAD) in all the included
patients (n594). Data given are mean values with SD in parentheses.

Start 3 weeks Delta value 3 months Delta value

p-value

placebo vs. active

3 weeks 3 months

Pain Placebo 33.7 (19.4) 35.3 (21.5) 2.1 (16.8) 35.6 (20.4) 5.1 (18.3)1 0.014 0.125
Active 33.7 (19.4) 29.4 (18.3) 7.4 (14.9)2 32.8 (20.6) 7.0 (19.7)3

Stiffness Placebo 39.2 (24.4) 40.0 (24.2) 3.3 (19.0) 41.2 (24.1) 5.0 (23.2) 0.198 0.038
Active 39.2 (24.4) 34.0 (20.5) 7.5 (16.7)4 36.8 (23.7) 8.0 (21.6)5

ADL Placebo 35.3 (21.6) 39.7 (25.3) 20.7 (221.4) 41.9 (27.5) 20.2 (25.5) 0.165 0.018
Active 35.3 (21.6) 35.9 (27.7) 2.2 (22.7)6 35.0 (20.7) 6.4 (17.5)7

PGAD Placebo 43.9 (24.4) 42.3 (21.2) 8.2 (25.1)8 45.2 (22.8) 7.8 (28.8)9 0.682 0.035
Active 43.9 (24.4) 39.2 (22.4) 8.2 (22.6)10 41.2 (32.1) 14.1 (28.1)11

1pv0.005, 2pv0.001, 3pv0.003, 4pv0.001, 5pv0.006, 6pv0.002, 7pv0.003, 8pv0.004, 9pv0.031, 10pv0.002, 11pv0.001. The p-values given
are relative to pretreatment values (initial values).

Figure 2. Percentage of patients experiencing a reduction in the

WOMAC score for joint pain after 3 weeks of treatment in the

group initially given placebo and in the group initially given active

treatment.
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disease severity (PGAD) after 3 weeks and 3 months

of active treatment. The impact on pain and stiffness,

although present, did not attain statistical signifi-

cance (Table 3).

Patients in group B showed a statistically signifi-

cant reduction in pain, stiffness, and PGAD as a

result of active treatment. These changes, however,

did not return to pretreatment levels during the

following placebo treatment period, suggesting carry-

over (Table 3). A comparison of the A and B groups

regarding pain and stiffness yielded Mann–Whitney

p-values of 0.001 and 0.016, respectively, when

evaluating after the initial 3 weeks of treatment.

Although this comparison between groups was still

also in favour of active treatment after the first

3 months of treatment, statistical significance was not

obtained and further statistically significant changes

in WOMAC parameters were not observed when

comparing the initial 3-month periods of the two

different treatments. An identical pattern as described

for WOMAC data was also observed for rescue

medication (data not given). There was no significant

difference in dropout rate or milder unwanted side

effects reported during treatment (Table 4).

Discussion

This study shows that a standardized rose-hip

powder, made from a subtype of Rosa canina, has a

beneficial symptomatic effect in patients with knee

and hip osteoarthritis. The percentage of patients

who reported at least some reduction in WOMAC

pain after 3 weeks of active treatment was 82%

compared to a 49% reduction in the group treated

with placebo. A placebo effect of the same magnitude

as reported here was also reported in a recent study

evaluating the impact of a ginger extract on pain

from osteoarthritis of the knee (6). In that study,

which reported a 50% reduction in pain during

placebo compared to a 66% reduction during active

treatment, early testing was also performed. The

placebo impact, in both studies, might have declined

if the studies had been running for a longer period of

time.

We used a validated, disease-specific, and very

sensitive questionnaire and were able to demonstrate

a reduction in joint pain and stiffness as well as an

improved physical function in these patients after

treatment with the present rose-hip powder. Pain that

was significantly reduced after 3 weeks of treatment

did not attain statistical significance when tested after

3 months. During the course of the 3-month

treatment period in which the patients received active

treatment, there was, however, a significant reduc-

tion in the consumption of traditional painkillers

such as paracetamol and synthetic opioids as

compared to the group receiving placebo. We suggest

that this change in consumption of additional

Table 4. Dropout rate and unwanted effects in patients after
3 months while on placebo or active treatment.

Placebo Active p-value

Dropped out during treatment 7 7 NS

Reasons for dropout 2 0 NS
Felt that treatment did not work 3 3 NS
For personal reasons 1 1 NS
Acid regurgitation 0 1 NS
Difficulty to swallow capsules 0 1 NS
Started prednisolone treatment 0 1 NS
Intercurrent surgery 1 0 NS
Insisted on knowing kind of treatment

Milder unwanted effects reported during
treatment that did not cause withdrawal

Frequent voiding 1 3 NS
Diarrhoea 2 2 NS
Constipation 1 2 NS
Short episode of mild urticaria 0 1 NS

Table 3. WOMAC scores for pain, stiffness, daily activity (ADL), and patients’ evaluation of disease severity (PGAD) in group A (placebo first,
then active treatment) and in group B (active treatment first, then placebo). Data given are mean values with SD in parentheses.

Initial value 3 weeks Delta value 3 months Delta value 3 weeks Delta value 3 months Delta value

Group A (n547)
Pain 30.4 (18.1) 34.5 (23.1) 22.5 (13.6) 36.3 (20.4) 2.3 (14.9) 29.9 (17.7) 5.1 (15.6)1 31.9 (23.4) 5.9 (21.9)
Stiffness 35.6 (22.0) 37.1 (25.9) 21.4 (19.3) 38.0 (23.6) 3.2 (22.8) 31.4 (19.0) 5.9 (19.2)(2) 33.8 (25.5) 6.8 (21.9)(3)

ADL 34.0 (21.1) 36.1 (22.3) 20.3 (10.5) 38.3 (20.3) 2.5 (14.7) 33.5 (17.6) 5.3 (13.8)4 33.0 (23.0) 7.6 (19.9)5

PGAD 43.6 (22.6) 40.2 (22.3) 8.1 (23.5) 48.9 (25.5)6 5.2 (29.6) 41.1 (21.5) 9.6 (25.5)7 38.1 (22.9) 15.3 (28.6)8

Group B (n547)
Pain 37.0 (20.4) 28.9 (19.0) 9.6 (13.9)9 33.8 (17.6) 8.1 (17.4)10 36.0 (20.0) 7.0 (18.5)11 34.9 (20.6) 7.8 (20.9)12

Stiffness 42.5 (26.2) 36.2 (21.7) 8.9 (14.4)13 39.8 (21.6) 9.2 (21.4)14 42.8 (22.4) 7.8 (18.0)15 44.0 (24.5) 6.5 (23.7)(16)

ADL 36.7 (22.2) 38.0 (34.2) 20.4 (28.2) 37.0 (18.1) 5.3 (15.0)(17) 43.6 (27.9) 21.2 (29.1) 45.3 (32.7) 22.7 (32.6)
PGAD 44.3 (26.8) 37.6 (23.3) 6.8 (19.4)18 44.4 (39.3) 12.6 (28.0)19 44.5 (20.2) 9.3 (27.4) 41.5 (19.3) 10.7 (28.1)20

1pv0.042, 2pv0.076, 3pv0.095, 4pv0.002, 5pv0.025, 6pv0.018, 7pv0.022, 8pv0.001, 9pv0.001, 10pv0.011, 11pv0.031, 12pv0.012,
13pv0.001, 14pv0.022, 15pv0.037, 16pv0.084, 17pv0.068, 18pv0.044, 19pv0.010, 20pv0.049. P-values given are relative to pretreatment
values. P-values given in parantheses indicate borderline significance.
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painkillers, which patients were allowed to reduce

after the first 3 weeks of treatment, may explain the

lack of significance when pain was evaluated after

3 months of treatment. Furthermore, the powder was

well tolerated and did not give rise to any serious

adverse effects; in fact, stiffness and global assess-

ment of disease severity significantly declined and
daily activities significantly improved after 3 months

of active treatment. Our results are supported by the

findings in a recent Norwegian study in which

treatment with powder from the same subtype of

rose-hip resulted in improved joint mobility and less

joint pain in patients on a waiting list for either hip or

knee surgery due to osteoarthritis (13).

There are, however, reservations to our conclu-
sion. The dose was possibly not optimal and a long-

term study is needed to confirm that the reduction in

symptoms is persistent, and that long-term treatment

does not result in side effects different from what was

observed with placebo.

The present data, however, seem to fit well into

earlier, more basic, reports from our laboratory

indicating that the present version of rose-hip

powder, when used in higher doses, reduces pain in
osteoarthritis and affects mechanisms of importance

to joint disease (8, 9). It is also encouraging to note

that in another study aiming to test patients with

osteoarthritis, on the waiting list for hip or knee

replacement, the present powder, given in a similar

dose, reduced pain and improved mobility, suggest-

ing that the powder may work in both the early and

late stages of osteoarthritis (13).

When responders to treatment were asked about

the time before some alleviation of pain occurred,

the earliest response reported was within 2 weeks.

Moreover, a certain carry-over effect was demon-

strated in the present study, and carry-over was also

demonstrated in another study using the same rose-

hip powder and an identical study design (14). This

may indicate that the present powder does not work
like the traditional painkillers normally used in the

treatment of osteoarthritis. As reported earlier, one

mode of action might be an anti-inflammatory action

mediated by leucocyte neutrophils (8, 9). Indeed, we

were able to show that C-reactive protein and also the

chemotaxis of neutrophil leucocytes were decreased in

vitro as well as in vivo, using concentrations of the

present subtype of rose-hip, comparable to the dose
used in this study (8, 9). Chemotaxis of leucocyte

neutrophils also significantly declined when mea-

sured in a subfraction of the present patients (15). It

seems likely therefore that one mechanism of the

present powder might be of an anti-inflammatory

origin. Indeed, the anti-inflammatory hypothesis

seems to be receiving increased attention. We have

shown that the anti-inflammatory impact of the
present subtype of rose-hip was not related to

vitamin C and suggested that another possibly

unknown active ingredient might be found in the

rose-hip powder (8). An active ingredient that can

inhibit the chemotaxis of human neutrophil leuco-

cytes has been isolated recently from the present

subtype of rose-hip, making the anti-inflammatory

hypothesis more likely (16). A Framingham study

and, more recently, a Danish study indicate that

patients with osteoarthritis might benefit from

vitamin C (17, 18). As the present powder is rich

in natural vitamin C, an additional mechanism

might be of vitamin C origin.

The powder does not seem to be involved in the

arachidonic acid pathway as platelet aggregation was

not affected when the powder was tested in healthy

volunteers and patients on warfarin treatment (19).

This is different from the anti-inflammatory agents

referred to in the introduction of this paper and we

suggest that this might help to explain why side

effects in this study were comparable to that of the

placebo.

In summary, we suggest that the present standar-

dized powder, made from a subtype of Rosa canina,

can alleviate pain to an extent that can influence the

consumption of rescue medication. It should be

emphasized that the present data may not apply to

any type of rose-hip, as species can be different

regarding biological activity (20). Further research

should aim to find the optimal dose, test the impact

of long-term treatment and compare that with the

impact of NSAIDs, and evaluate the biological

activity of different subtypes of rose-hip.
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