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Abstract
Background: Knee osteoarthritis is the most common type of arthritis and musculoskeletal disease. Due to low efficacy and significant side effects of synthetic drugs in the treatment of this disease, many researchers are looking for drugs that besides effectiveness
have fewer side effects, and recently ginger has become one of the most popular herbal remedies in the treatment of this disease in
controversial researches.
Objectives: The aim of this study was to determine the effect of ginger on pain and satisfaction of patients with knee osteoarthritis.
Methods: This study was a clinical trial. A total of 90 patients with knee osteoarthritis were randomly divided to ginger and control
groups. In addition, treatment was prescribed by orthopedic specialists; the ginger group received two tablets of 500 mg/day for
12 weeks. The control group only received the treatment prescribed by the orthopedic specialist. Pain was measured using a linear
visual assessment scale (VAS) and satisfaction using a researcher-made questionnaire at the beginning and end of the twelfth week.
Results: There was no significant difference between pain scores of the two groups before the intervention, yet after the intervention, pain scores declined in both groups, but it was greater in the ginger group (P = 0.001). In terms of satisfaction with treatment, a
statistically significant difference was shown between the two groups (P = 0.012), so that it was higher in the group receiving ginger.
On the other hand, the incidence of side effects was not statistically significant between the two groups.
Conclusions: The results of this study showed that ginger is effective in relieving pain in patients with knee osteoarthritis and it
can be used as a safe method to improve pain in patients with knee osteoarthritis.
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1. Background
Osteoarthritis also known as degenerative joint disease is the most common type of arthritis and musculoskeletal disease (1, 2) so that its prevalence is more than
heart disease, high blood pressure and diabetes (3). It is
the leading cause of disability in the elderly (2, 4), so that
one- third of older people are affected by the disease (5).
Because of aging of Western societies as well as an increase
in the prevalence of obesity (a major risk factor), the incidence of osteoarthritis is increasing (6). This disease is also
a major cause of pain and disability in most countries of
the world (2, 7), and affects all age groups (3), so that it was
prevalent in males before 45 years old and in femlaes at 55
years old and its prevalence increases with age in both genders (8). Also it is one of the important reasons for the decline in activities of daily living and low quality of life in
older people (9), and has a significant impact on the lives
of individuals, including mobility, independence and ev-

eryday activities and leads to a restriction of recreational,
sport and occupational activities (10).
The most common affected joint by osteoarthritis is
the knee (11). Moreover, knee arthritis is the most common cause of chronic disability in the elderly in developed
countries, and in 2005, it was found that about one hundred thousand people in America were affected by this condition, who were unable to get out of bed and do their own
health care without help (6). Forty percent of people over
70 years have knee osteoarthritis around the world (12).
In epidemiological studies, the prevalence of knee osteoarthritis was 7.9% around the world, 5% in urban areas
of India, 4% in rural areas, 1.8% in Pakistan, 1.3% in indigenous Australia, 15.3 % in urban areas of Iran and 19.3% in rural areas of Iran. It has been reported that in Iran, the prevalence of this complication has been higher than other studied countries (13). In both industrialized and developing
countries, osteoarthritis has been increasingly and con-
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sidered as an important cause of pain and disability, and
because of certain habits and more pressure on the knee
joint, osteoarthritis of the knee is common and appears at
an earlier age in Iran (14).
Treatment
of
osteoarthritis
includes
nonpharmacological, medication-based, surgical and complementary treatment. There are some concerns that some
of these treatments cannot be completely effective. Some
trial data have shown that the use of new non-steroidal
anti-inflammatory drugs (NSAIDs)) increased cardiovascular problems, and traditional types of these drugs cause
gastrointestinal irritation (15, 16). In addition, in a study
it was shown that non-steroidal anti-inflammatory drugs
are usually prescribed to inhibit the synthesis of cartilage matrix in humans, which in turn increases cartilage
damage in osteoarthritis joints (17). Therefore, many
researchers are looking for drugs, which are both effective
and have fewer side effects, among which we can mention
the ginger plant (18-20).
Recently, ginger has become one of the most popular
herbal remedies in rheumatologic diseases (21). The World
Health Organization considered ginger as a food supplement (22). Ginger is used as a medicine, spice and food
around the world (23). Also, it is listed in the Food and
drug administration (FDA) as a medicine (24). The antiinflammatory effects of ginger were firstly documented
in scientific literature in 1982, and they found that the
anti-inflammatory effects of ginger are the result of constituents such as Prostaglandin (PG) and Leukotriene (LT)
(25). Ginger belongs to the Zingiber Officinale family, and
although it is usually at the root of the ginger plant, it is
a swollen underground stem called a rhizome (26). Ginger rhizome is used for Ayurveda medicine and in Chinese
and Japanese medicine for treatment of inflammation and
arthritis for thousands of years; other uses include dizziness, nausea, vomiting caused by motion sickness, postoperative nausea and vomiting during pregnancy (27). Ginger contains hundreds of known substances including
gingerols, beta-carotene, Kapsyaysyn, caffeic acid and curcumin (25). Several studies have shown that ginger has
anti-inflammatory and analgesic effect (28) through inhibition of cyclooxygenase and lipoxygenase pathways and
prevention of arachidonic acid metabolism (29).

2. Objectives

This study aimed to determine the effect of ginger on
pain and satisfaction of patients with knee osteoarthritis.
2

3. Methods
This study is a clinical trial conducted from March to
November in 2015. The participants of this study consisted
of patients with knee osteoarthritis, who had refferred to
Afshar clinic in Dezful in the north of Khuzestan province.
Inclusion criteria: age of 50 years or older; confirmed
osteoarthritis by orthopedic specialist; lack of inflammatory diseases, metabolic disorders (diabetes), cancer or serious illness, schizophrenia, Alzheimer’s disease and intraarticular injection at least for the past 6 months; and lack
of regular doses of ginger. Refusing participation in the
study and sensitivity to ginger were the exclusion criteria.
Non-compliance with the study protocol and any side effects of ginger were a reason for drop-out.
The calculation of the sample size was determined considering error of 5%, and 90% for each group of 40 patients;
thus a total of 90 patients participated in the study based
on the inclusion criteria. Eligible patients of the study were
randomly assigned to either the ginger (n = 45) or the control (n = 45) groups. Both groups received conventional
treatment of knee osteoarthritis prescribed by the orthopedic specialist. In addition, the ginger group received
two tablets /day containing 500 mg of ginger for 12 weeks
(Naderi et al. 2012) (30).
Follow-up or examination of possible side effects and
adherence to the study protocol was conducted through
reference to Afshar clinic and by telephone contact every
week. If a person took more than 90% of capsules, adherence was complete and it was evaluated by counting the
number of remaining cylinders at the end of the 12 weeks.
At the beginning and end of the study, pain was assessed with the help of visual assessment scale (VAS). This
measure is a 10-cm ruler by which the patient will be asked
to rate their pain intensity from zero to 10.
Individuals must mark their pain pre-dose and at the
end of the twelfth week. Scores of 0 to 3 indicated mild
pain, 4 to 6 moderate, 7 to 9 severe and 10 was unbearable pain. At the beginning of the study, questionnaires of
demographic characteristics including age, gender, marital status, education level and employment status, location and duration of illness involving the knees were completed.
The draft of the study was approved by the research
ethics committee of Ahvaz University of Medical Sciences
and Health Services, and was registered in the clinical trial
site of the department of science and technology of the
ministry of health. Written consent form was signed by
the patients. No fee was paid by patients and patient data
were retained. Patients were recruited willingly and they
could stop participation at any point in the study. Only the
data of patients, who completed the treatment were statisJundishapur J Chronic Dis Care. 2017; 6(1):e34798.
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tically analyzed. Statistical analysis of data was conducted
using the SPSS software version 20.

4. Results
At the beginning, the study included 90 individuals,
from each group three patients were excluded from the
analysis because of digestive problems, two patients for
travelling and three patients for failing to comply with the
study protocol (incomplete use of supplements). Finally,
77 patients (40 controls and 37 subjects in the intervention
group) were subject to statistical analysis (Figure 1).
At the beginning of the intervention, patients’ demographic characteristics were not significantly different in
terms of age, gender, level of education, place of residence
and duration of disease, between the two groups (P > 0.05)
(Table 1).
Table 1. Demographic Characteristics of the Participants

Variable

Ginger

Control

P Value

Age

58.6 ± 50

57.7 ± 68

0.58

Duration of disease

3.7 ± 9.78

2.7 ± 9.1

Gender

Table 2. Comparison of Severity of Mean Pain Before and After the Intervention in
Both Groupsa

Group

Before Intervention

After Intervention

P Valueb

Ginger

7.78 ± 2.90

2.18 ± 2.59

0.001

Control

7.50 ± 2.72

4.9 ± 3.04

0.001

P valuec

0.66

0.001

a

Values are expressed as mean ± SD.
Wilcoxon.
Student t-test.

b
c

As shown in Table 3, the two groups regarding the incidence of adverse events were not significantly different
(P > 0.05), yet there was a significant difference in type of
side effects between them, so that gastrointestinal symptoms in the control group were higher than the ginger
group and non-gastrointestinal symptoms (such as itching and hot flashes) were observed in three cases of the ginger group while non-GI complications were not observed
in the control group.
Table 3. Comparison of the Two Groups in Terms of Side Effects and Satisfaction

0.13

Variable

0.28

Side Effects

Ginger

Control

0.79

Male

29 (78)

28 (70)

Yes

11 (29.7)

13 (32.5)

Female

8 (21.6)

7 (17.5)

No

26 (70.3)

27 (67.5)

0.70

Education Level

0.04

Type of Side Effects

High school

30 (81.1)

28 (70)

Digestive

8 (21.6)

13 (32.5)

Diploma

4 (10.8)

7 (17.5)

Non digestive

3 (8.1)

0

3 (8.1)

3 (7.5)

Yes

33 (89.2)

26 (65)

No

4 (10.8)

14 (35)

Bs and higher

Urban

31 (83.8)

31 (77.5)

Rural

6 (16.2)

9 (22.5)
0.07

Affected Knee
Right

6 (16.2)

12 (30)

Left

8 (21.6)

11 (27.5)

Both

23 (62.2)

7 (42.5)

Distribution of frequency severity of pain before and
after treatment in both groups is shown in Table 2. As
can be seen, before the intervention average pain scores
between the two groups was not statistically significant
(P = 0.66), yet after the intervention, pain scores declined
in both groups, but was greater in the ginger group (P =
0.001) (Table 2). The average pain score decreased in the
control group. This reduction of pain can be due to drugs,
as prescribed by the orthopedic specialist.
Jundishapur J Chronic Dis Care. 2017; 6(1):e34798.

0.012

Satisfaction
0.34

Location

P Value

As shown in Table 3, a statistically significant difference
was shown between the two groups in terms of satisfaction
with treatment (P = 0.012), so that satisfaction with treatment was higher in the group receiving ginger.
5. Discussion
The aim of this study was to determine the effect of
ginger on pain and satisfaction of patients with knee osteoarthritis. This study showed that ginger can be used as a
medicine and supplement, to reduce pain in patients with
knee osteoarthritis. Several studies have reported such effects. In a study by Altman et al. that evaluated the analgesic effect of ginger extract on pain in patients with osteoarthritis of the knee in 2001, after the intervention, knee
3
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Visit Patients to the Afshar Clinic in Dezful and Eligible
Patients Were Selected Based on Inclusion Criteria (90 Patients)

Complete a Demographic Questionnaire, a Consent form and VAS

Patients Randomly Divided into
Two Group:

Consumers Two

Consumers of

Capsules 500 mg

Prescription Drugs by

of Ginger Per Day+

Orthopedic

Taking Prescription

Specialis (945)

Drugs

Patients

Patients

Residual: 40

Residual: 37

Patients
Eliminated:

Patients
Eliminated:

8 Patients

8 Patients

VAS Assessment and Statistical Analysis

Figure 1. Flow Chart of the Steps Involved in this Study

pain in the ginger group was less than the placebo group
and there was a significant difference in pain between the
two groups before and after the intervention, so that the
pain change decreased in both groups, yet this reduction
was more significant in the ginger group (31). The findings
of this study are consistent with the findings of the mentioned study despite more samples and shorter duration
and lower ginger dose.
In 2005, in another study by Haghighi et al. the researchers compared the effect of ginger and ibuprofen in
120 patients with moderate to severe pain due to knee
or hip osteoarthritis; the comparison of pain assessment
and sample size in this study was similar to the present
study, while treatment duration and dose of medication
were less. However, the findings were consistent with the
present findings (32).
In 2012, in another study by Naderi et al. the researchers aimed to determine the effect of ginger powder
supplement on relief of pain in 120 patients with moderate knee osteoarthritis from Yazd city of Iran; the clinical
trial was conducted in a double blind, placebo-controlled
procedure, and pain intensity in both groups was not significantly different. However, no significant difference was
achieved after the intervention, so that before the intervention, more than 90% of pain scores in both groups was between 4 and 7 while after the intervention 6% of the ginger group and 78% of placebo had these pain scores. On
4

the other hand, the average change in pain scores after
the intervention was significantly decreased in ginger and
placebo groups were 88% and 14%, respectively and there
was a statistically significant difference between the two
groups (P < 0.0001) (30). The present study investigated
a similarity is that in both capsules of powdered ginger
has been used for 12 weeks. In our study, patients were excluded from the standard treatment and both groups received treatment prescribed by an orthopedic specialist.
In this study, adverse events in terms of satisfaction with
treatment was measured.
In a study by Srivastava et al. raw ginger at a dose of 3
grams per day for at least three months reduced pain and
swelling of joints in patients with joint diseases (33). In a
study by Sharma, Ramezani et al. similar results were obtained (34, 35).
In our study, three patients in the control group and
three patients in the ginger group due to average gastrointestinal problems were not able to continue the project.
However, gastrointestinal side effects were observed in 14
patients in the control group, (32.5%) and digestive complications in the intervention group were observed in eight
patients (21.8%). In addition, three patients (1.8%) had nongastrointestinal symptoms such as itching and a feeling
of flushing (feeling of warmth). Such symptoms were observed in the control group. However, complications were
mild and participants were able to finish the project.
Jundishapur J Chronic Dis Care. 2017; 6(1):e34798.
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In the study of Altman et al. about 28% of patients
treated with ginger and 11% of placebo-treated patients had
withdrawn due to gastrointestinal problems (31). Also, in
the study of Khalvat about 12 patients (16%) in the ginger
group and seven patients (3.9%) treated with placebo were
not primarily able to continue the project due to gastrointestinal problems (32).
The majority of the complications were caused by the
consumption of ginger including indigestion, burning
sensation behind the breastbone, bloating, nausea and
bad taste in the mouth. According to Altman et al. 70% of
cases reported mild, 24% moderate, and 6% severe complications (31). In this study, complications were moderate so
that participants were able to continue the study and only
six patients (5.4%) had unbearable gastrointestinal side effects.
This study is one of the few studies to examine the longterm effect of ginger on pain in patients with osteoarthritis. The strengths of this study was that it assessed satisfaction and side effects in patients. Further studies should be
conducted on the effect of ginger on osteoarthritis pain in
other joints as well as the effect of ginger on other clinical
symptoms of knee osteoarthritis.
5.1. Conclusions
This study showed that one gram of ginger per day for
12 weeks can reduce pain in patients with knee osteoarthritis.
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