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Abstract 

 

 Article Info 
 

Background: Despite anti-inflammatory effects of rosemary, there is no broad 

consensus on the effects of rosemary on osteoarthritis symptoms, being among the most 

common causes of disability. This study aimed to determine the effects of rosemary 

ointment on osteoarthritis symptoms in the elderly.  

Materials & Methods: In this double-blind randomized trial, 75 elderly patients with knee 

osteoarthritis were selected from comprehensive health service centers based on 

inclusion criteria and assigned by the random minimization method to three groups 

equally. In the intervention and placebo groups, 4 cm of rosemary and Vaseline ointment 

were applied twice a day, respectively, for 10 days. The control group received no 

intervention. In addition, the Western Ontario and McMaster Universities Arthritis Index 

(WOMAC) was measured for the three groups, before, immediately after, and one month 

after the intervention. Data were analyzed using the Mann Whitney U test, a repeated 

measures ANOVA, and statistical modeling.  

Results: There were no significant differences among the study groups based on 

demographic characteristics. In the rosemary and placebo groups, the mean score of the 

WOMAC and pain improved significantly (p = 0.001) immediately and one month after the 

intervention. In terms of intergroup comparisons, the WOMAC and pain scores, 

immediately after the intervention, were significantly higher in the rosemary group than in 

the other two groups (p < 0.05). However, joint performance and stiffness scores had on 

significant differences. 

Conclusions: The results showed that shortly after the intervention, WOMAC and pain 

scores improved in the rosemary group. However, no improvement was observed in joint 

stiffness and function. 
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Introduction 

Osteoarthritis (OA) is the leading cause of 

disability, which is associated with considerable 

costs in the elderly. With population aging and 

growing obesity, this syndrome has become more 

prevalent globally in the current decade than in 

previous decades [1]. Osteoarthritis is a disease of 

the entire joint, which involves structural changes 

in the articular cartilage, subcutaneous bones, 

ligaments, capsules, synovial membrane, and 
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muscles around joints [2]. Pain is the predominant 

symptom and the main stimulus for clinical 

decision making, with healthcare services being 

provided using a socio-psychological model [3]. 

Clinically, knees are the most common site of 

osteoarthritis, followed by hands and the pelvis [4]. 

In the Eastern Mediterranean Region (EMRO), 

women over 30 had the highest risk of developing 

musculoskeletal disorders among other regions. 

According to a study, in this region, Bahrain, Iran, 

and Morocco had the highest incidence rate of 

musculoskeletal disorders [5]. Results of a 

systematic review showed that the prevalence of 

OA in low- and middle-income countries was so 

high that approximately one sixth of the study 

participants reported a history of OA [6]. Research 

estimates that, in some western countries, the 

proportion of people over 45 to be diagnosed with 

knee osteoarthritis will increase to 15.7% by 2032 

[7]. The prevalence of this disease in Tehran, i.e. 

the capital of Iran, is reported to be 15.1% [8].  

The results of a study showed that 81% of OA 

patients had a reduced ability to perform their 

basic life activities [9]. In knee osteoarthritis, knee-

related disability is highly affected by cognitive 

factors and impaired body perception [10]. This 

disease places a significant burden on individuals 

and society, being associated with complications, 

costs, and increased mortality rates [11]. 

Additionally, it is associated with decreased quality 

of life and adverse psychological impacts [12].  

According to researchers, there is no known cure 

for OA. However, people with knee OA can benefit 

from appropriate management strategies [13]. 

Accordingly, the goals of the current treatment are 

to relieve pain and maintain the function. In this 

context, education, weight loss [14], 

heating/cooling therapies [15], focal vibration, and 

intra-articular oxygen–ozone therapy [16] could be 

effective. Drug options, in this case, include topical 

and oral non-steroidal anti-inflammatory drugs [14], 

duloxetine [17], glucocorticoids, periodic intra-

articular hyaluronans [16], and total joint 

replacement [14]. New targets, such as the nerve 

growth factor, are being considered, which may be 

confirmed for OA pain in the future. Although OA is 

significantly affected by placebos [18], 

complementary medicine and herbs [19] as well as 

non-pharmacological interventions are necessary, 

having been shown to produce desirable outcomes 

[20]. 

In traditional medicine, Rosmarinus officinalis L. 

(rosemary) is used to treat asthma [21] and 

dysmenorrhea [22]. In a review, in addition to 

therapeutic uses of rosemary in treating 

inflammatory diseases, researchers alluded to 

other applications, such as healing wounds, 

treatment of skin cancer and mycosis, potential 

uses in cosmetic formulations, as well as treatment 

of pathological and non-pathological conditions, 

such as cellulite, alopecia, ultraviolet damage, and 

aging [23]. Therapeutic effects of rosemary are 

related to the main components isolated from 

rosemary essential oil, which have anti-

inflammatory, antioxidant, and analgesic effects 

[24]. Researchers in the existing literature 

evaluated the effects of rosemary combined with 

other plants and reported anti-inflammatory effects 

for them [25-28]. Positive effects of rosemary on 

articular cartilage were reported in some studies as 

well [29, 30]. However, the researchers in the 

present study found no study to have measured 

unique effects of rosemary on osteoarthritis 

symptoms. The present study aimed to determine 

the effects of rosemary ointment on osteoarthritis 

symptoms in the elderly. 

 

Materials and Methods 

This study, being a double-blind randomized 

controlled trial, was performed at comprehensive 

healthcare centers from February 2021 to July 

2021, Rafsanjan, Iran. 

The Research Council of Rafsanjan University of 

Medical Sciences approved the project. In addition, 

the deputy of the research and technology at this 

university obtained the code of ethics 

(IR.RUMS.REC.1398.201) from the Ethics 

Committee. Next, the letter was presented to the 

comprehensive health service centers of 

Rafsanjan by one of the researchers. At the next 

stage, she prepared a list of the elderly (n = 85) 

with a history of knee osteoarthritis in the health 

electronic files of the Iranian health integrated 

system (SIB). Next, they were briefed on the 

purpose of the study through making a call; 

accordingly, if they gave consent and met the 

primary inclusion criteria, they would be invited to 

attend the center and would be included in the 

study. Almost all of those who were invited agreed 

to participate in the study. After attending the 

center, one of the researchers who was a nurse 

and had received adequate training in this field 

from a rheumatologist examined them for clinical 

classification criteria of the American College of 

Rheumatology. These criteria were approved in 

the case of the existence of knee joint pain, with at 

least three of six items for knee joint osteoarthritis 

[31].  

Following the implementation of the Health 

Transformation Plan (HTP) in 2014, the Iranian 

Ministry of Health, Treatment and Medical 

Education (MOHME) launched the Integrated 

Health System (SIB) in 2016. The SIB system 
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pursues vital goals, including implementation of the 

electronic health records system, creation of a 

national health information database, and provision 

of referral systems in the family physician plan [32]. 

In this study, the inclusion criteria were having no 

experience of damage to the knee skin, having no 

allergies to rosemary ointment (initially, a small 

amount of ointment was tested in the patients' 

arm), having no alcohol and drug addiction, not 

having used other complementary and alternative 

methods, such as acupuncture and physiotherapy, 

having no history of knee surgery, having no 

arthroscopy in 30 days prior to the intervention, not 

being a smoker, receiving a moderate to severe 

score on the WOMAC scale, being insensitive to 

rosemary ointment (among the intervention group 

participants), having phone numbers for follow-up 

calls, and having no cognitive impairment, like 

Alzheimer's disease. On the other side, the 

exclusion criteria included having received 

aggressive therapies or surgical interventions 

during the intervention, withdrawal from keeping 

participating in the study, as well as forgetting to 

use the ointment more than twice for the 

intervention and placebo groups. 

Given the standard error of less than or equal to 

0.05, the power of 0.90, the standard deviation of 

10.3, the effect size of 11.4 for the WOMAC score 

after 4 weeks of the intervention [25], and using 

the following equation, the sample size was 

calculated at 19. However, we assigned 25 people 

to each group. 

 

Formula 1. 

 

n= 2(z 1-α+ z 1- β) 2 (S1
2+S2

2)/ d2 
×

 13  

 

Sampling was initially performed purposefully, 

based on the inclusion criteria and using the SIB 

system. Eligible samples were randomly allocated 

to the three groups of the intervention (the 

rosemary ointment group), the control ( without any 

intervention), and placebo (hygienic Vaseline 

ointment) by the random minimization method, 

based on gender classes (male and female) and 

the WOMAC score in two middle (score 60-80) and 

severe (scores over 81) classes [33]. The purpose 

of the placebo group was to modify the effects of 

massage and the presence of the therapist. The 

first samples were randomly entered into one of 

the groups. Randomization units were included in 

the study individually. The allocation status of the 

first sample in each class of one of the study 

groups was randomly sealed by an envelope. The 

next sample was entered with the same pre-test 

class between the two remaining groups by lottery. 

In addition, the third sample with the same feature 

was assigned to the last group in the same 

category. This process continued until the sample 

size of the study was obtained.  

Data collection tools included demographic 

characteristics, including the age, gender, level of 

education, duration of the disease, and type of the 

drugs (oral or injectable) used. The second tool 

was the WOMAC index that was developed in 

1982 at Western Ontario and McMaster 

Universities, being available in over 65 

languages. This scale is used to assess patients 

with hip and knee joint arthritis, which consists of 

24 questions and the three subscales of pain (5 

questions), joint stiffness (2 questions) and 

physical performance within the last 48 hours (17 

questions). The original scale is available in the 

two forms of Likert and VAS. In this study, the 

Likert form (no pain, low pain, moderate pain, 

strong pain, a lot of pain) was used with the 

scoring of 0-4. In addition, the minimum and 

maximum scores of the WOMAC index were 0 and 

96, respectively, while the corresponding values 

for the pain index were 0 and 20, respectively, as 

well as 0 and 8, respectively, for the joint stiffness 

index. Additionally, the minimum and maximum 

scores of the physical performance index were 0 

and 68, respectively. Reliability of the Persian 

version of the WOMAC index has been approved 

at a Cronbach’s alpha of 0.917 and the R value of 

0.964 for the interclass correlation coefficient. 

Besides, score reliability of global WOMAC was 

determined to be 0.68 for the Likert version and 

0.64 (Kendall's tau) for the VAS version [33]. In 

addition, randomization units were included in this 

study individually.  

In the intervention group, the rosemary ointment 

produced by the Goldaroo Company was used in 

the form of a thin layer of ointment (1.5 gr), having 

been equal to 4 cm of ointment on the affected 

knee joint. It should be noted that the ointment was 

applied twice a day (8 am and 8 pm) for 10 days. 

In fact, no intervention was applied to the control 

group other than routine treatments. In addition, 

the placebo group received the hygienic Vaseline 

ointment produced by the Goldaroo Company with 

the same pattern applied to the intervention group. 

It is noteworthy that all routine treatments of the 

patients were respected, with the time and manner 

of the intervention monitored every day on phone.  

The primary outcome was the standard scale of 

the Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC). In addition, the 

pain, stiffness, and physical function of knee joints, 

as the subscales of WOMAC, were the secondary 

outcomes. For all participants in this study, 

WOMAC was measured before, immediately after, 

and one month after the intervention (the minimum 
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expected time lasting for the intervention from the 

researchers' point of view). It was done through a 

face-to-face interview by the researcher’s 

colleague at 10:00 am, given that at least 8 hours 

had passed from the use of painkillers at the 

measurement time. The study was double-blind, so 

the patients and the person who filled out the 

questionnaire did not know how the samples would 

be assigned to the study groups.  

For ethical considerations, as mentioned before, 

approval for the trial was received by the deputy of 

the research and technology at Rafsanjan 

University of Medical Sciences from the Ethics 

Committee of this university. Moreover, ethical 

considerations, including voluntary enrollment, 

being free to leave the study, obtaining informed 

written consent forms to participate before entering 

the study, and ensuring that treatments were not 

harmful, were taken into account. Additionally, all 

therapies were respected, with all conditions 

probably affecting osteoarthritis symptoms 

emphasized and monitored. The study did not 

inflict any financial, spiritual, or physical 

complications to the participants.  

Data were analyzed by SPSS software V22.0 

using descriptive statistics, the Fisher's exact test 

(to compare ratios), the Mann-Whitney U test (to 

compare means between the two groups), and a 

repeated measures ANOVA (to compare mean 

changes in WOMAC scores and its subscales at 

consecutive measurements in the three groups). In 

addition, statistical modeling was performed to test 

the group-time interaction at a significance level of 

0.05. To reduce the effects of the gender and time 

of measurements as confounding factors at the 

time of sampling, the groups were matched for 

gender categories and the baseline WOMAC 

score, with all measurements performed at the 

same time. 

 

Results 

According to the Shapiro-Wilk test, the distribution 

of some variables was not normal, but in terms of 

the coefficient of skewness and Kurtosis, all 

variables were within the range of 1 and -1. In 

addition, results of the Mauchly’s sphericity test 

showed that the correlation coefficients of the 

consecutive measurements were significantly 

different, so the Greenhouse-Geisser correction 

coefficient was used to report p-values. Data 

analysis results showed that the mean and 

standard deviation of the patients were 66.76 ± 

8.01 with a minimum of 60 and a maximum of 95 

years. Additionally, the results of the Mann-

Whitney U test showed that the median and the 

interquartile range of age in the intervention, 

placebo, and control groups were 62 ± 90, 65.5 ± 

10.75, and 67 ± 10.75, respectively. Besides, there 

were no statistically significant differences among 

the studied groups in age. Furthermore, there were 

no significant differences among the three groups 

in demographic variables, such as the gender, 

education, type of drug (oral drug or topical 

ointment, or the combination of these two types of 

treatments for managing knee osteoarthritis 

symptoms), and duration of the disease. Table 1 

shows results for the comparison of the groups in 

terms of some important variables. As the study 

groups included the elderly, which matched in 

terms of gender at the time of assignment to the 

study groups as well as similarities of the treatment 

protocols, it is expected that the groups be similar 

in terms of these features. 

 

Table 1. Comparison of demographic characteristics of the elderly with osteoarthritis   

 
Intervention 

n = 25 (100%) 

Placebo 

n = 25 (100%) 

Control 

n = 25 (100%) 

Pearson's chi-

squared test 

P-Value 

Gender 
Male 3(12) 2(8) 4(16) 

0.685 
Female 22(88) 23(92) 21(84) 

Education 

Illiterate 14(56) 16(64) 12(48) 

0.938 

High school 

diploma 
2(8) 2(8) 2(8) 

Under  high 

school diploma 
9(36) 7(28) 10(40) 

Academic 0(0) 0(0) 1(4) 

Drugs 

Ointment 0(0) 1(4) 5(20) 

0.069 
Oral 10(40) 10(40) 11(44) 

Combined 

(oral & ointment) 
15(60) 14(56) 9(36) 

*Significance was considered at 0.05. 
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The repeated measure ANOVA was used to 

examine the trend of the WOMAC score and its 

subscale changes for consecutive measurement 

times (time effects) among the study groups (group 

effects). In addition, the effects of the groups 

(interactions between times and groups) were 

taken into account over time (Table 2).  

WOMAC score: In terms of WOMAC scores, the 

results of the Mauchly’s sphericity test showed that 

the correlation coefficients of the consecutive 

measurements were significantly different among 

the groups (P = 0.038). Therefore, the precondition 

for the correlation equation was not accepted, so 

the Greenhouse-Geisser correction coefficient was 

used to report p-values. 

 

Table 2. The mean and standard deviation of the WOMAC score and its subscales across the study groups for the three 

times of measurements 

Variable 
Intervention 
Mean ± SD 

n = 25 

Placebo 
Mean ± SD 

n = 25 

Control 
Mean ± SD 

n = 25 

Time 
effect 

P-value 

Time* 
group 
effect 

P-value 

Group 
effect 

P-value 

WOMAC 
score 

Before the 
intervention 

70.88 ±8.34 68.08±6.81 67.88±6.58 

*0.001 *0.001 *0.023 

Immediately 
after the 

intervention 
56.20±9.94 62.72±10.24 71.80±7.22 

One month 
after the 

intervention 
66.48±12.13 66.00±11.18 72.52±8.11 

Pain score 

Before the 
intervention 

14.32±3.13 14.60±2.27 14.20±2.30 

*0.001 *0.001 *0.018 

Immediately 
after the 

intervention 
10.28±3.51 12.76±2.78 14.80±2.14 

One month 
after the 

intervention 
13.20±2.95 13.76±2.57 14.96±2.26 

Joint 
stiffness 

score 

Before the 
intervention 

6.96±1.06 5.88±1.98 6.12±1.53 

*0.001 *0.001 0.414 

Immediately 
after the 

intervention 
5.28±1.69 5.76±1.78 6.52±1.22 

One month 
after the 

intervention 
6.32±1.40 5.96±1.88 6.60±1.22 

Joint 
performance 

score 

Before the 
intervention 

48.96±6.91 47.60±5.47 47.56±4.70 

*0.001 *0.001 *0.041 

Immediately 
after the 

intervention 
40.64±6.86 44.20±7.95 50.48±5.44 

One month 
after the 

intervention 
46.96±9.28 47.96±8.28 50.96±5.81 

*Significance was considered at 0.05. 
 

 

Table 2 shows the results of the multivariate test 

for the examination of times, groups, and 

interactions between time and group effects for 

WOMAC and its sub-scale scores.  

Firstly, we try to explain WOMAC score changes 

within each group. Accordingly, the results showed 

that in the intervention group, the WOMAC score 

decreased significantly immediately after the 

intervention compared to the baseline and one 

month after the intervention (p = 0.001). Moreover, 

the WOMAC score increased significantly one 

month after the intervention compared to the 

baseline (p = 0.024). 

Table 3 shows the results of pairwise comparisons 

between placebo and control groups. According to 

inter-group comparisons, the WOMAC score was 

the same for the groups before and one month 

after the intervention (P > 0.05). In addition, the 

WOMAC score was significantly lower in the 

intervention group than in placebo (p = 0.045) and 

control groups immediately after the intervention (p 

= 0.001).  

Table 4 shows the results of intergroup pairwise 

comparisons. 
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Table 3. Results of the intergroup paired comparisons of the WOMAC score 

One month after the 
intervention 

Immediately after the 
intervention 

Before the intervention 
Group 

P-value Mean±SE P-value Mean±SE P-value Mean±SE 

1.000 0.48±3.00 0.045 -6.52±2.61 0.536 2.80±2.06 Placebo 
Intervention 

0.144 -6.04±3.00 0.001 15.60±2.61 0.450 3.00±2.06 Control 

1.000 -0.48±3.00 0.045 6.52±2.61 0.536 -2.80±2.06 Intervention 
Placebo 

0.100 -6.52±3.00 0.003 -9.08±2.61 1.00 0.20±2.06 Control 

0.144 6.04±3.00 0.001 15.60±2.61 0.450 -3.00±2.06 Intervention 
Control 

0.100 6.52±3.00 0.003 9.08±2.61 1.00 -0.20±2.06 Placebo 

 

 

Pain score: The results of the analysis of changes 

in the pain subscale score within each group were 

obtained. Accordingly, the pain score had an 

immediate significant improvement compared to 

before and one month after the intervention (p = 

0.001) in the intervention group. However, it 

increased significantly one month after the 

intervention compared to the baseline (p = 0.012) 

and immediately after the intervention (p = 0.001).   

According to the results, there was no significant 

change in the pain score in the control group in the 

three stages (P > 0.05). The pain score in the 

placebo group was significantly lower immediately 

after and one month after the intervention than the 

baseline (p = 0.001). However, there was no 

significant difference between the baseline and 

one month after the intervention (P > 0.05).  

In the intergroup comparisons, pain scores were 

the same for the three groups in the pre-

intervention phase (P > 0.05). Nevertheless, in the 

immediate period, the pain score of the 

intervention group was significantly lower than that 

of the control (p = 0.001) and placebo groups (p = 

0.010). Besides, the pain score was lower in the 

placebo group than that in the control group (p = 

0.043). However, one month later, the 

measurements were not significantly different (P = 

1.00). 

Joint stiffness score: The results of analyzing 

changes in stiffness subscale scores within each 

group were obtained. Accordingly, in the 

intervention group, the stiffness score had a 

significant improvement immediately after the 

intervention compared to before and one month 

after the intervention (p = 0.001). In addition, it 

increased significantly one month after the 

intervention compared to the baseline (p = 0.011) 

and immediately after the intervention (p = 0.001). 

However, there were no significant changes in the 

scores of the control and placebo groups in 

pairwise comparisons (P > 0.05).  

In the intergroup comparison, no significant 

differences were observed among the groups at 

the baseline and one month after the intervention 

(P > 0.05). However, the intervention group had a 

significantly lower score immediately after the 

intervention than the control group (p = 0.022). 

Nevertheless, no significant difference was 

observed among the placebo, intervention, and 

control groups (P > 0.05).  

Joint performance score: Given the changes in 

the joint performance score in the intervention 

group, there was a significant improvement 

immediately after the intervention compared to 

before and one month after the intervention (p = 

0.001). Besides, it increased significantly one 

month after the intervention compared to the 

immediate time after the intervention (p = 0.001).

 

Table 4. Results of paired comparisons of the WOMAC score among the groups 

Time of measurement 
Intervention Placebo Control 

Mean±SE P-value Mean±SE P-value Mean±SE P-value 

Before the 
intervention 

Immediately 
after the 

intervention 
14.68±1.42 0.001 5.36±1.42 0.001 -3.92±1.42 0.022 

One month 
after the 

intervention 
4.40±1.61 0.024 2.08±1.61 0.608 -4.64±1.61 0.016 

Immediately 
after the 

intervention 

Before the 
intervention 

-14.68±1.42 0.001 -5.36±1.42 0.001 3.92±1.42 0.022 

One month 
after the 

intervention 
-10.28±0.84 0.001 -3.28±0.84 0.001 -0.72±0.84 1.000 

One month 
after the 

intervention 

Before the 
intervention 

-4.40 ±1.617 0.024 -2.08±1.61 0.608 4.64±1.61 0.016 

Immediately 
after the 

intervention 
10.28±0.84 0.001 3.28±0.84 0.001 0.72±0.84 1.000 
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However, no significant differences were observed 

between one month after the intervention and the 

baseline (P > 0.05). In the placebo group, no 

significant difference was observed (P > 0.05). In 

the control group, the joint performance score was 

significantly lower immediately and one month 

after the intervention than that at the baseline. 

Nevertheless, no significant difference was 

observed in other comparisons (P > 0.05). 

According to the intergroup comparisons, no 

significant differences were observed among the 

groups at the baseline and one month after the 

intervention (P > 0.05). However, the control group 

had a significantly higher score than the 

intervention (p = 0.001) and placebo groups (p = 

0.005) immediately after the intervention.   

 

Discussion 

The results of the study showed that WOMAC and 

pain scores improved in the rosemary group in a 

short time after the intervention. Similarly, such an 

improvement was observed in the placebo group in 

contrast to the control group, yet all the three 

groups were similar one month later. However, no 

improvement was observed in terms of joint 

stiffness and function among the groups. 

According to the results, WOMAC score correction 

was more strongly affected by pain score changes 

than by stiffness and joint function scores. 

According to the available reports on anti-

inflammatory effects of rosemary [34], one can 

attribute effectiveness of this drug in improving 

pain and WOMAC scores to anti-inflammatory 

effects, the reduction in joint inflammatory 

reactions, and soothing effects of joint massage. 

The correction of WOMAC and pain scores in a 

short time in the placebo group, in addition to the 

intervention group, suggests the possibility of a 

placebo effect or a massage effect rather than a 

therapeutic effect for rosemary. In fact, the 

difference in the number of therapist contacts with 

the intervention and placebo groups, compared to 

the control group, might have affected the results. 

Review of the available literature shows that 

limited studies have been conducted on the 

independent effect of rosemary ointment on 

osteoarthritis symptoms. Besides, the researchers' 

focus on the combinatory effect of this plant 

derivative with other herbal drugs was limited. In a 

study, Ghannadi et al evaluated WOMAC, pain, 

physical activity, and joint stiffness scores in 

osteoarthritis patients in a three-month topical 

treatment with a combination of rosemary and 

lavender. Accordingly, the results showed a 

significant improvement in WOMAC, pain, and 

physical activity scores after 4, 8, and 12 weeks, 

yet the joint stiffness score did not change 

significantly [25]. Although the effectiveness of the 

intervention in improving pain and WOMAC scores 

was similar to that of our study, there were some 

methodological differences in the design of this 

study with ours; accordingly, only 33% of the 

samples of this study were the elderly, it had no 

control group, and it was performed on a limited 

number of samples (15 people); thus, its results 

have limited validity and generalizability.  

Mohammadifar et al evaluated the effect of 

nanoemulsion containing peppermint and 

rosemary essential oils in rats with osteoarthritis. 

The results showed that after receiving the 

nanoemulsion containing rosemary essential oil, 

osteoarthritis pain decreased through increasing 

the antioxidant capacity and improving 

histopathological properties of the knee joints of 

the rates [35]. Similar to our study, analgesic 

effects of rosemary were reported in animal 

samples, in the aforementioned study. The 

researchers attributed this state to antioxidant 

effects.   

In a pilot study, Lukaczer et al showed that the 

standardized combination of reduced iso-alpha-

acids from hops, rosemary extract, and oleanolic 

acid significantly reduced pain in patients with 

rheumatic disease [27]. Although in this study 

rheumatic patients were the target group 

(fibromyalgia, osteoarthritis, and rheumatoid 

arthritis) and the pain assessment tool was the 

Visual Analogue Scale, analgesic effects of 

peppermint and rosemary essential oils were 

similar to those of our study. The improvement in 

the patients' pain could be attributed to the 

possible reduction in inflammatory joint reactions. 

In addition to anti-inflammatory effects, 

researchers in some studies have found that 

rosemary significantly reduces bone loss caused 

by calcium deficiency and concluded that the plant 

could be considered a promising candidate for 

preventing bone resorption and osteoporosis [36]. 

 Paixão et al (2021) published a review article that 

evaluated the role of essential oil therapy in 

patients with rheumatic disease. There are few 

reports on the effects of essential oils on rheumatic 

disease, mainly osteoarthritis, rheumatoid arthritis, 

and fibromyalgia. All studies, apart from one study, 

reported the effectiveness of these complementary 

therapies [37]. The results of the existing studies 

indicate the need for future research with a more 

accurate methodology to determine possible 

effectiveness of rosemary in managing 

osteoarthritis symptoms and clarifying possible 

pathways.  

In the present study, we tried to obtain valid results 

by comparing the three groups in terms of major 
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intervention variables, with the nature of the study 

having been double-blind, yet it had some 

limitations. Accordingly, the effect of the therapist's 

presence and massage on the way the elderly 

would respond to the questionnaire questions 

could not be ignored. In addition, the effects of the 

patients' lifestyle that could affect osteoarthritis 

symptoms were beyond our full control. In general, 

it can be deduced from the available texts that 

although rosemary ointment with anti-inflammatory 

effects has relieved pain in patients with 

osteoarthritis in some conditions and improved 

physical functions of affected joints, the placebo 

effect has not been considered by researchers in 

most of them. Therefore, more research is needed 

to comment with certainty on its effectiveness in 

correcting osteoarthritis symptoms. In addition, it is 

necessary to determine in future research in which 

patients and at what stage of the disease, this 

method could be used therapeutically. On that 

account, more research is recommended to be 

done in this field.  

 

Conclusion 

The results of this study showed that although 

rosemary oil could improve WOMAC and pain 

scores in patients with knee osteoarthritis in the 

short term, this improvement was not observed in 

the long term.  
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