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Background: Ginger has been proposed as a complementary treatment for musculoskeletal
pain. However, efficacy, type, and safety remains unclear.
Objectives: To determine the effectiveness of consumption or topical application of ginger
for pain relief and knee function improvement in patients with knee osteoarthritis.
Study Design: Systematic review with meta-analysis of randomized clinical trials.
Methods: An electronic search was performed on Medline, Central, CINAHL, PEDro,
SPORTDiscus, and LILACS databases. The eligibility criteria for selecting studies included
clinical trials that compared consumption and/or topical ginger with placebo or other
interventions for the pain relief and knee function in patients with medical diagnosis of knee
osteoarthritis.
Results: Seven clinical trials met the eligibility criteria, and for the quantitative synthesis, 4
studies were included. For the comparison capsules versus placebo, mean difference for pain
was −7.88 mm; 95% confidence interval (CI), 11.92 to 3.85 (P = 0.00), and standard mean
difference for knee function was −1.61 points; 95% CI, −4.30 to −1.09 (P = 0.24). For the
comparison of topical ginger versus standard treatment, standard mean difference for pain
was 0.79 mm; 95% CI, −1.97 to 0.39 (P = 0.19), and standard mean difference for knee
function was −0.51 points; 95% CI, −1.15 to 0.13 (P = 0.12).
Limitations: The current evidence is heterogeneous and has a poor methodologic quality.
Conclusions: There is insufficient evidence to support the use of oral ginger compared with
placebo in the pain relief and function improvement in patients with knee osteoarthritis. For
other comparisons, no statistically significant differences were found.
Key words: Osteoarthritis, knee osteoarthritis, ginger, pain, randomized clinical trial,
systematic review
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nee osteoarthritis (OA) is the most common
form of arthritis and one of the leading causes
of disability in elderly. This degenerative and
progressive joint disease affects approximately 250
million people worldwide (1). It is characterized by
the deterioration of cartilage in joints, generating

an inflammatory response continuously and creating
stiffness, pain, and impaired movement (2). Today, there
is still no definitive treatment, and the therapeutic
management is focused on controlling symptoms
and improving the functionality (3,4). According to
the recommendations by the American College of
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Rheumatology, pharmacologic treatment has been
proposed as the first line of therapeutic management
in these patients; acetaminophen, nonsteroidal
antiinflammatory drugs, and intraarticular injection
are the most used drugs (4). However, there have
been reported gastrointestinal disorders, such as
dyspepsia and gastritis, that are associated with the
continued use of these medications (5,6). Moreover,
the nonpharmacologic conventional treatment focused
on patient education and weight control has not been
effective enough. Therefore it is necessary to develop
new therapeutic approaches for the treatment of OA
(4,5).
The ginger rhizomes have been proposed as a
complementary treatment for rheumatoid arthritis,
musculoskeletal pain, and throat pain, being used for
prophylaxis because of its antibacterial properties,
antivirals, analgesic, and antipyretic properties (6,7).
Ginger contains several hundred known compounds,
among them are curcumin, beta-carotene, capsacine,
caffeic acid, and gingerols. The latter being the metabolically active substance, which is supposed to have
the properties mentioned; however, the effect depends
on both the concentration and the method to obtain
the compound (8,9).
Both in vitro studies and in vivo animal experiments have documented the antiinflammatory potential of ginger and its constituents (7). Experimental
studies have shown that ginger constituents inhibit the
inflammation process by inhibiting arachidonic acid
metabolism, a key pathway. Moreover, both in vitro
and in vivo animal models have shown that ginger
and its constituents inhibit both cyclooxygenase (COX)
and lipoxygenase (LOX), and also act as an inhibitor of
leukotriene synthesis (6,9-12). Based on these findings,
recent studies have supported the use of ginger for the
treatment of pain in OA (6,9,12).
Despite the results of experimental studies, systematic reviews (SR) have remained controversial regarding
the effectiveness of ginger in OA (13,14). Bartels et al
(13) concluded that the consumption of ginger was
moderately effective in patients with hip and knee
OA, however, the low sample sizes and heterogeneity
of populations make it difficult to extrapolate their
results. Terry et al (14) concluded that the low quality
of clinical trials and the evidence of the effectiveness
of ginger to treat pain relief in patients with knee OA
remained insufficient. Furthermore, it has not been
possible to establish the effects of other modalities of
ginger and generate a dose-response relationship.
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Objective
The aim of this study was to determine the effectiveness of the intake and/or topical application of
ginger in the pain relief and improved knee function in
patients with knee OA.

Methods
Protocol and Registration
This systematic review was conducted and reported
according to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) statement
and followed the recommendations of the Cochrane
Collaboration Handbook (15-17). The register number
in the International Prospective Register of Systematic
Review (PROSPERO) is CRD42018093088.

Eligibility Criteria
Studies were regarded eligible for inclusion if the
following criteria were fulfilled: (1) population: patients over 18 years with knee OA, without distinction
of race and gender; (2) type of intervention: consumption and/or topical application of ginger; (3) comparison: placebo, standard treatment, or other therapeutic
interventions; (4) outcome: studies have evaluated the
clinical effectiveness of pain intensity and knee function; and (5) type of study: randomized clinical trials or
controlled clinical trials published in English or Spanish
until February 2019.
The criteria for excluding studies were as follows:
(1) studies that involved patients with other pathologies
of the knee-joint complex, such as unspecific knee pain,
patellar tendinopathy, patellofemoral pain, iliotibial
band syndrome, and meniscus injuries; (2) patients with
a history of acute trauma, previous surgery in the affected knee; and (3) studies that did not assess clinical
outcomes were not considered.

Electronic Search
We systematically searched Medline (via
PubMed), the Cochrane Central Register of Controlled Trials (Central), the Latin American and the
Caribbean Literature in Health Sciences (LILACS),
the Cumulative Index to Nursing and Allied Health
Literature (CINAHL), SPORTDiscus, and Physiotherapy
Evidence Database (PEDro) databases from inception
until February 2019.
The search strategy used included a combination
of the following Medical Subjects Headings (MeSH)
terms: “knee osteoarthritis,” “osteoarthritis,” “ginger,”

www.painphysicianjournal.com

Effectiveness of Ginger in Knee Osteoarthritis: Systematic Review and Meta-Analysis

“Zingiber officinale,” and “placebo.” With the free-text
terms, we used the following: “osteoarthrosis,” “ginger,” and “clinical trial.” For the search in the Medline
and Central databases, the Cochrane Highly Sensitive
Search Strategies for identifying randomized trials was
used (16). We also manually searched the references of
selective articles to identify additional, potentially relevant studies. The literature search was independently
conducted by 3 reviewers (FA-Q, HG-E, and MJ-M), and
disagreements were solved by consensus or by involving
a fourth researcher (US-M).

Study Selection
Three of the authors (FA-Q, HG-E, and MJ-M) independently screened the titles and abstracts of references
retrieved from searches. We obtained the full text for
references that any authors considered to be potentially
relevant. Disagreements were resolved by consensus or
by consultation with a fourth author (US-M).

Mantel–Haenszel fixed effects methods were used
(17,18), depending on the heterogeneity, to compute
a pooled estimate of mean difference (MD) or standardized mean difference (SMD), and respective 95%
confidence intervals (CI) for pain intensity and knee
function. The heterogeneity of results across studies
was evaluated using the I2 statistic, which is considered
as might not be important (0%-40%), may represent
moderate (30%-60%), may represent substantial (50%90%), and considerable (75%-100%) heterogeneity
(16). Additionally, the corresponding P values were
considered. Meta-analyses were performed with the
RevMan 5.3 program (The Nordic Cochrane Centre for
The Cochrane Collaboration, Copenhagen, Denmark).
Publication bias was evaluated by visual inspection of
funnel plots, as well as by using the method proposed
by Sterne et al (19).

Results

Data Collection Process

Study Selection

Three authors (FA-Q, HG-E, and MJ-M) used a standardized form to independently extract data on outcomes for each trial. The following data were extracted
from the original reports: (1) authors, year of publication, and country; (2) sample characteristics (sample
size, age distribution, and gender); (3) characteristics of
ginger; (4) characteristics of placebo or standard treatment; (5) length of follow-up and mail outcomes; and
(6) main results.

A total of 58 studies were found through the electronic search. Finally, 7 studies met eligibility criteria
and were included in the systematic review (2,4,6,9,2022). The detailed steps of the article selection process
for the systematic review and the cause of exclusion of
the other 3 studies are described in a flow diagram in
Fig. 1.

Risk of Bias for Individual Studies
Assessment of risk of bias of individual studies was
performed as recommended by the Cochrane Collaboration Handbook (16). This tool evaluates the risk of
bias according to 7 domains: generation of the random
sequence, concealment of the randomization sequence,
blinding of patients and treatments, blinding of the
evaluation of the results, incomplete results data, selective reporting of results, and other biases. Each domain
could be considered as low risk of bias, unclear risk of
bias, or high risk of bias. Data extraction and quality assessment were independently performed by 3 reviewers
(FA-Q, HG-E, and JL-J), and inconsistencies were solved
by consensus or by involving a fourth researcher (MJ-M).
The agreement rate among reviewers was calculated using kappa statistics.

Statistical Methods
The DerSimonian and Laird random effects of the
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Study Characteristics
Table 1 summarizes the characteristics of the included studies. The overall population included 371
patients. The mean of patients per study was 115, and
the age range of the patients was between 52.7 and
65.2 years, with an average of 55.6 years.

Risk of Bias Within Studies
As evaluated by the Cochrane Collaboration’s
tool for assessing risk of bias for all clinical trials,
42.8% of the studies showed a high risk of bias
(2,6,20), 31.6% a medium risk of bias (4,21,22), and
25.6% a low risk of bias (9). When studies were analyzed by individual domains, the random sequence
generation was suitable in 25.3% of the studies.
Adequate allocation concealment was observed as
low risk of bias in 25% of the studies and unclear
in 80%. Outcome assessors were blinded in 15% of
the studies, whereas incomplete outcome data and
selective reporting were observed in 80% as low risk
of bias (Figs. 2 and 3).
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Fig. 1. Flow chart diagram.

Synthesis of Results
Pain
Four of the articles included in the quantitative
synthesis evaluated the intensity of pain (4,9,20,22).
The pooled MD estimate showed that significant difference was found in the level of pain in the consumption
of ginger compared with placebo in the first month
(MD, −7.88 mm; 95% CI, −11.92 to 3.85; P = 0.0001;
Fig. 4) with low heterogeneity (I2, 0%; P = 0.57). For
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the comparison of topical use of ginger compared
with standard treatment in the first month, the pooled
SMD estimate showed that no significant difference
was found in the level of pain in the first month (SMD,
−0.79 mm; 95% CI, −1.97 to 0.39; P = 0.19; Fig. 5) with
considerable heterogeneity (I2 = 92%; P = 0.57).

Knee Function
Four of the articles included the quantitative
synthesis to evaluate the knee function with the
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Table 1. Characteristics of the studies included in the systematic review and meta-analyses of the effects of ginger in patients with
knee osteoarthritis.
Author/
Follow-Up/
Year/
Patients Characteristics
Intervention
Results
Outcome Measures
Country
Altman et al
2001 (9)
(United
States)
(Quantitative
synthesis)

Patients with knee OA grade 2,
3, and 4 according to Kellgren
and Lawrence.
MOR: block randomization
generated by central computer.
n = 247 patients
EG: n = 124
Age: 64 years (SD = 11.5)
CG: n = 123
Age: 66.3 years (SD = 11.6)

EG: 2 capsules daily,
each containing 255 mg
of extract of ginger (EV.
EXT77) for 6 weeks.
CG: placebo capsules
with coconut oil at the
same dose as the EG.

There was no
follow-up.
Outcome measures:
- Pain: VAS–Function:
WOMAC
- Global State
- Quality of life: SF-12
- Adverse effects

At the end of the treatment:
-*VAS when standing ↓EG 8.1 mm (P =
0.005) compared with the CG.
-*VAS walking ↓EG 6.4 mm (P = 0.016)
compared with the CG.
-*WOMAC pain ↓EG 4.4 pts (P = 0.112)
compared with the CG.
-*WOMAC stiffness ↓EG 6.8 pts (P =
0.018) compared with the CG.
-*WOMAC function ↓EG 3 pts (P = 0.134)
compared with the CG.
-*WOMAC total ↓EG3.9 pts (P = 0.087)
compared with the CG.

Zakeri et al
2011 (4)
(Iran)
(Quantitative
synthesis)

Patients with knee OA based
on clinical and radiologic
criteria according to the ACR.
MOR: does not mention
method of randomization.
n = 204 patients
EG: n = 103
Age: 48.4 years (SD = 11.1)
CG: n = 101
Age: 45.7 years (SD = 12.5)

EG: 2 capsules daily,
each containing 250 mg
of ginger (Zintoma) for
6 weeks.
CG: 2 capsules daily of
placebo for 6 weeks.

There was no
follow-up.
Outcome measures:
- Pain: VAS
-Function: WOMAC
-Adverse effects

At the end of the treatment:
-*VAS when standing ↓EG 5.3 mm (P =
0.008) compared with the CG.
-*VAS walking ↓EG 5.7 mm (P = 0.012)
compared with the CG.
-*WOMAC pain ↓GE 0.2 pts (P = 0.066)
compared with the CG.
-*WOMAC stiffness ↓GE 0.2 pts (P =
0.003) compared with the CG.
-*WOMAC function ↓GE 0.2 pts (P =
0.003) compared with the CG.
-*For the adverse effects there were no
differences between groups (P > 0.05).

Niempoog
et al
2012 (22)
(Thailand)
(Quantitative
synthesis)

Patients with knee OA based
on criteria clinicians according
to AAR.
MOR: does not mention
method of randomization.
n = 99 patients
EG: n = 49
Age: 57.9 years (SD = 9.7)
CG: n = 50
Age: 58.3 years (SD = 9.07)

EG: the 4% gel Plygersic,
applied 1 mL of solution
4 times a day for 6
weeks.
CG: sodium diclofenac
gel at 1%, applied 1 mL
of solution 4 times a day
for 6 weeks.

There was no
follow-up.
Outcome measures:
-*Symptoms and
function: KOOS
-*Adverse effects

At the end of the treatment the difference
between GE and the CG:
-*KOOS symptoms (P = 0.551).
-*KOOS pain (P = 0.459).
-*KOOS ADL (P = 0.629).
-*KOOS sports and recreation (P =
0.674).
-*KOOS quality of life (P = 0.280).
-*For the adverse effects there were no
differences between groups (P > 0.05).

Niempoog
et al
2012 (21)
(Thailand)
(Qualitative
synthesis)

Patients with knee OA based
on criteria clinicians according
to AAR.
MOR: does not mention
method of randomization.
n = 49 patients
EG: n = 26
Age: 48.9 years (SD = 7.4)
CG: n = 23
Age: 49.1 (SD = 8)

EG: 2 capsules daily,
each containing 500 mg
of ginger for 2 months.
CG: 2 capsules daily of
placebo for 2 months.

There was no
follow-up.
Outcome measures:
-*Symptoms and
function: KOOS
-*Adverse effects
-*VAS

At the end of the fourth and eighth week
the difference between EG and the CG:
-*KOOS symptoms (P > 0.05).
-*VAS (P > 0.05).
-*KOOS AVD (P > 0.05).
-*KOOS sports and recreation (P > 0.05).
-*KOOS quality of life (P > 0.05).
-*For the adverse effects there were no
differences between groups (P > 0.05).

Patients with knee OA based
on clinical and radiologic
criteria according to the ACR.
MOR: does not mention
method of randomization.
n = 60 patients
EG1: n = 20
Age: 52.9 years (SD = 8.1)
EG2: n = 20
Age: 50.1 years (SD = 11.3)
CG: n = 20
Age: 54.8 years (SD = 9.7)

EG1: 1 capsule of ginger
(750 mg) plus 1 oral
placebo capsule daily for
12 weeks.
EG2: 1 capsule of ginger
(750 mg) plus 1 pills of 50
mg diclofenac daily for 12
weeks.
CG: 1 pill of diclofenac
50 mg plus 1 oral placebo
capsule daily for 12 weeks.

There was no
follow-up.
Outcome measures:
-Function: WOMAC
-Pain: VAS
- Adverse effects

At the end of the treatment to the 12th
week:
-*For total WOMAC > difference between
CG compared with EG1 (P < 0.05).
- For total WOMAC > difference between
EG2 compared with the EG1 (P < 0.05).
- For total WOMAC > difference between
EG2 compared with the CG (P > 0.05).
-*For VAS and adverse effects there were
no differences between groups (P > 0.05).

Paramdeep
2013 (6)
(India)
(Qualitative
synthesis)
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Table 1 (cont.). Characteristics of the studies included in the systematic review and meta-analyses of the effects of ginger in patients
with knee osteoarthritis.

Author/
Year/
Country

Follow-Up/
Outcome Measures

Patients Characteristics

Intervention

Bolognesi
et al
2016 (2)
(Italy)
(Quantitative
synthesis)

Patients with knee OA based
on clinical and radiologic
criteria.
MOR: block randomization
generated by a computer
program.
n = 54 patients
EG: n = 28
Age: 52.3 years (SD = 4.2)
CG: n = 26
Age: 53.1 (SD = 2)

EG: Supplementation
is Morvadol (ginger
plus glucosamine), 3
capsules per day for
1 week, and then 2
capsules per day, added
to the pharmacologic
management standard.
CG: Pharmacological
Management Standard
for the control of the
joint pain.

Tosun et al
2017 (20)
(Turkey)
(Quantitative
synthesis)

Patients with knee OA based
on clinical and radiological
criteria.
MOR: does not mention
method of randomization.
n=68 patients
EG: n=34
Age: 64.9 years (SD=10)
CG: n=34
Age: 63.2 years (SD=7.7)

EG: standard treatment
plus massage on the
knee with oil of ginger
for 20 minutes 2 times a
week for 5 weeks.
CG: standard treatment
with meloxicam 15
mg oral daily, massage
on the knee with
antiinflammatory gel 2
times a day, 15 minutes
of cold compresses 3
times a day for 5 weeks.

Follow-up to the 1, 3,
and 6 months.
Outcome measures:
Function:
- KPSI
- Walking distance
WOMAC
- Pain free on
treadmill
- Biomarkers of
inflammation and
oxidative stress.
There was no
follow-up.
Outcome measures:
- Pain: VAS
-Function: WOMAC
- Adverse effects

Results
At the end of the treatment in the GE
(Movardol) fourth week:
-*KPSI P = 0.05.
-*WOMAC function P = 0.05.
-*Pain (VAS) P = 0.05 for the CG of
standard treatment at week 4.
-*KPSI P > 0.05.
-*WOMAC function P > 0.05.
-*Pain (VAS) P > 0.05.

At the end of the treatment to the fifth
week:
-*VAS ↓EG compared with the CG (P =
0.00).
-*WOMAC pain ↓EG compared with the
CG (P = 0.00).
-*WOMAC stiffness ↓EG compared with
the CG (P = 0.24).
-*WOMAC ↓EG function compared with
the CG (P = 0.00).
-*WOMAC total ↓EG compared with the
CG (P = 0.00).

Abbreviations: AAR: American Association of Rheumatologists; ACR: American College of Rheumatologists; ADL: activities of daily living; CG:
control group; EG: experimental group; KOOS: Knee Injury and Osteoarthritis Outcome Score; KPSI: Karnofsky Performance Scale; MOR: method of randomization; SD: standard deviation; VAS: Visual Analog Scale.

Western Ontario and McMaster Universities Arthritis
Index (WOMAC) scale (4,9,20,22). The pooled SMD
estimate showed that no significant difference was
found in the knee function from the consumption
of ginger compared with placebo in the first month
(SMD, −1.61 points; 95% CI, −4.30 to 1.09; P = 0.24;
Fig. 6) with considerable heterogeneity (I2, 99%; P =
0.00001). For the comparison of topical use of ginger
compared with standard treatment in the first month,
the pooled SMD estimate showed that no significant
difference was found in the knee function in the first
month (SMD, −0.51 points; 95% CI, −1.15 to 0.13; P =
0.12; Fig. 7) with considerable heterogeneity (I2, 76%;
P = 0.04).

Publication Bias
Publication bias was not performed because only
7 articles were included in the systematic review and
meta-analysis (23).
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Discussion
These systematic review and meta-analysis provide
an overview of the clinical evidence supporting the use
of short-term consumption of ginger to relieve pain
compared with placebo. Additionally, our findings
suggest that no clinical or statistically significant differences were observed between pain and knee function
in the other comparisons.
For pain relief, our findings are consistent with
the study conducted by Bartels et al (13), in which they
showed that ginger intake produced a statistically significant pain reduction in patients with knee and hip
OA. Despite the SR of Terry et al (14), they concluded
that evidence remains insufficient; however, the available data provide tentative support for the antiinflammatory role of ginger, which may reduce the subjective
experience of pain in some conditions, such as OA. For
knee function, our findings are not statistically significant both in the oral intake and topical application and
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are contradictory with the evidence
showed in other SRs (13,14).
Knee OA causes a chronic
deterioration of the articular
cartilage, thereby generating an
inflammatory response. During the
inflammatory process, a series of
mediators are released at the site
of injury, such as bradykinin, serotonin, histamine, prostaglandins,
interleukins, and neuropeptides,
among others (24). When interacting with the nociceptors, these
mediators are able to modify the
action thresholds and even activate
some of the silent nociceptors,
which can be depolarized to a stimulus that previously did not cause
pain (24). In vitro studies (25,26)
have shown that ginger is able to
inhibit both COX and LOX, which
are key enzymes for the formation
of prostaglandins from arachidonic
acid at the cellular level. In this way,
ginger would be able to inhibit the
activation of nociceptive pathways
of pain, thus avoiding the formation of inflammatory mediators
that finally decreases the threshold
of neuronal action (27,28).

Fig. 2. Summary of risk assessment of bias of included articles.

Fig. 3. Bias risk graph presented as a percentage of all items included.
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Fig. 4. Comparison of ginger consumption in capsules versus placebo for pain.

Fig. 5. Comparison application with topical ginger versus standard treatment for pain intensity measured with the Visual Analog
Scale at the first month.

Fig. 6. Comparison of consumption ginger in capsules versus placebo for the function measured with the WOMAC at the first
month.

Fig. 7. Comparison application with topical ginger versus standard treatment for
function measured with the WOMAC questionnaire at the first month.
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Regarding the pharmacokinetics and bioavailability of the derivatives of the ginger rhizomes, in
vitro studies showed that gingerol
is rapidly absorbed when given
orally, reaching maximum plasma
concentration in 10 minutes and
maximum tissue concentration in
30 minutes after intake (29,30).
In topical application, the absorption of the active compounds is
affected by factors, such as size of
the particles, thickness of the skin,
and vascularization. Chen et al (31)
performed a study to evaluate the
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transdermal permeability and cumulative amount of
gingerol in the skin after the application of a dermal
patch concentrate of gingerol. Their results showed
that at 20 hours from the application, 42% of active
substance are still found at the site of application in
relation to the amount applied (30). The studies included in our review occupied both gel and oil forms of
ginger, but due to gingerol as a natural compound, still
more studies in respect to the topical absorption and
bioavailability in humans are needed.
As pain that affects patients with OA is chronic and
neurogenic, the fast plasma concentration reached by
the ginger-derived compounds in oral intake enables
local intervention of pain for the COX and LOX enzymes
to occur more quickly, thus allowing pain relief (32). For
the clinical applicability of oral ginger therapy for the
treatment of pain in the studies included in our SR, the
extraction of active substances and amount of gingerol
given were different. This did not limit the effect of the
intervention, but it is still unclear which are the most
appropriate concentration and dose intervals to obtain
the highest benefit from the oral therapy.
In all studies included in our SR, the knee function
was assessed with the WOMAC questionnaire, originally created to evaluate the symptoms and physical disabilities perceived by the population with hip and knee
OA, considering in its evaluation the pain, stiffness,
activities of daily life, functional mobility, step, general
function, and quality of life (33,34). The interventions
studied in the present SR only have a minimal effect
on pain, not in other domains of WOMAC. This can be
explained by several factors. First, the ginger has inhibitory effects in arachidonic acid pathway and proinflammatory substances (35,36); therefore, just affect pain
domain of WOMAC questionnaire. Second, knee OA is
a progressive disease, and the severity of degenerative
process may play role in the amount of improvement
after treatment (4). In all studies included, there was
moderate to advanced knee OA, making it difficult to
find clinical effects in other domains of the WOMAC
questionnaire. Finally, all studies included in our SR did
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not have other therapeutic treatments assigned, making difficult improvement of the stiffness, function mobility, and activities of daily diaries. These may interfere
with the results of our study, therefore this explains the
results of the WOMAC questionnaire, with small effects
being not significant or clinically relevant (37). Regarding the adverse effects attributed to the use of ginger,
the most commonly reported effects were related to
the gastrointestinal tract, such as nausea, heartburn,
and dyspepsia, with the majority being mild and without statistical significance.
The limitations of our study are as follows: (1) although we searched 6 databases and included articles
in 3 different languages, we might have missed articles
relevant to our search; (2) a high degree of statistical
heterogeneity existed among the included studies.
Potential sources of heterogeneity could be variations
in the type and dose of the interventions occupied; (3)
methodologic limitations, such as, unclear randomization, inadequately concealed allocation, and lack of
blinding of the assessors, could overestimate the effect
size of interventions studied; (4) because of the limited
number of included studies, publication bias could not
be assessed; and (5) in the planning stages, we intended
to conduct subgroup analyses based on age, gender,
and duration of the symptoms, although the results
of stratified analysis in the individual trials were not
available. Finally, the results of our study should be
interpreted with caution because of the amount of
studies included and to the different risks of bias that
they presented.

Conclusions
This systematic review and meta-analysis demonstrates that there is insufficient evidence to support the
use of oral ginger compared with placebo for the pain
relief and function improvement in patients with knee
OA. For other comparisons, no statistically significant
differences were found. Future research is necessary
with an adequate design and methodology to determine the effect of ginger in other comparisons.
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