
Pharmacology
Ginger (Zingiber officinale) has traditionally been used for its tonifying effects on the digestive system as 
well as for conditions related to pain and inflammation. Ginger has been used in China for thousands of 
years for headaches, nausea, and colds, while in the Mediterranean region, ginger has been used for the 
treatment of muscular pain and arthritis.[1]

Ginger contains phenolic compounds called gingerols, of which 6‑gingerol is thought to be the most 
bioactive.[2] For instance, with respect to nausea, 6‑gingerol has been shown to exert antiemetic activity 
by inhibiting neurokinin‑1, serotonin, and dopamine receptors in preclinical models.[3] 6‑Gingerol has 
also demonstrated several important anticancer effects including antiproliferative, antitumour, anti‑
invasive, and anti‑inflammatory activities.[2] 6‑Gingerol and other active constituents of ginger have 
been demonstrated in one simulation study to cross the blood‑brain barrier via passive diffusion, thereby 
supporting its possible effects on the central nervous system.[4]

Evidence
Ginger has been the subject of a large amount of scientific research. Several meta‑analyses have evaluated 
the use of ginger for conditions including nausea of various kinds, menstrual pain (dysmenorrhea), 
osteoarthritis, and even type 2 diabetes.[5][6][7][8][9] These are summarized in Table 1 (overleaf). Dosing of ginger in these studies ranges 
from 500 to 2000 mg daily. Randomized controlled trials (RCTs) or meta‑analyses have demonstrated efficacy for:

• Nausea and vomiting of pregnancy;
• Postoperative nausea;
• Chemotherapy‑induced nausea;
• Motion sickness;
• Functional dyspepsia / gastric motility;
• Osteoarthritis;
• Primary dysmenorrhea (menstrual pain);
• Type 2 diabetes / HgbA1c;
• Possible preventive effects for colorectal cancer; and
• Ulcerative colitis.

Nausea
With respect to nausea, meta‑analytic reviews have demonstrated the effectiveness of ginger supplementation for nausea and 
vomiting of pregnancy (NVP) and postoperative nausea.[8][9][10] Meta‑analyses evaluating ginger for chemotherapy‑induced nausea are 
inconclusive as to efficacy, although several clinical trials suggest it may be effective as an adjunct to standard antiemetic therapy given 
with chemotherapy, especially in the acute stages (1–3 days).[3][11] Other RCTs fail to show this effect. These RCTs do, however, suggest 
that ginger has a good safety profile, as there was no increase in adverse events reported related to ginger.[3][11] The Motherisk program 
at the Hospital for Sick Children considers ginger as safe for use in nausea of pregnancy.[12]

Pain
With respect to pain‑related conditions such as dysmenorrhea or osteoarthritis, ginger has been shown to reduce inflammatory 
cytokines [13] and reduce pain as effectively as the NSAID ibuprofen [14] in randomized trials. Meta‑analyses show “the effectiveness of 
750–2000 mg ginger powder during the first 3–4 days of the menstrual cycle for primary dysmenorrhea,”[6] and that ginger reduced pain 
and disability due to osteoarthritis, in a modest and safe manner.[5]

Diabetes
A meta‑analysis found that, while ginger had no effect on fasting blood glucose, ginger use (1600–4000 mg daily) was associated with a 
significant reduction in HgbA1c.[7]

Cancer
Ginger and specifically 6‑gingerol impact several cell‑signaling pathways, including Bax/Bcl‑2; p38/MAPK; Nrf2; p65/NF‑κB; TNF‑α; 
ERK1/2; SAPK/JNK; ROS/NF‑κB/COX‑2; caspase‑3 and ‑9; and p53.[2] “This suggests that ginger derivatives, in the form of an extract or 
isolated compounds, exhibit relevant antiproliferative, antitumor, invasive, and anti‑inflammatory activities.”[2]
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Several clinical studies have evaluated the effect of ginger in preventing the development of colorectal cancer in patients at increased 
risk.[15][16][17][18] Of these, some indicate potential cancer‑preventive effects through cyclooxygenase‑2 (COX‑2) inhibition and reduction of 
prostaglandin PGE2, a proinflammatory cytokine associated with initiation of colorectal cancer, in the colonic mucosa,[17] while others 
do not.[18]

An RCT in patients at increased risk of colorectal cancer found that supplementation with ginger (2 g/d) or placebo for 28 days altered 
the expression of cell‑cycle biomarkers in colorectal crypts of rectal mucosa biopsies.[15] The study concluded that “ginger may reduce 
proliferation in the normal‑appearing colorectal epithelium and increase apoptosis and differentiation relative to proliferation—
especially in the differentiation zone of the crypts.”[15] More research, especially longer studies, is necessary in this area.

Table 1. Meta-Analyses of Ginger
Condition Design Outcomes Notes
Nausea and 
vomiting of 
pregnancy 

(NVP)

Network meta‑analysis comparing 
various interventions for NVP.
Fifty RCTs were included in the 
systematic review, and 42 in the 
meta‑analysis.

“Acupuncture, chamomile, dimenhydrinate [Gravol], doxylamine/
vitamin B6 [Diclectin], ginger, quince, metoclopramide, and 
vitamin B6 were associated with reduced nausea scores compared 
to placebo. Of these interventions, ginger and vitamin B6 were also 
associated with better vomiting control and less incidence of adverse 
events. Adequate evidence supporting the use exists only for ginger 
and the quality of evidence for this comparison is moderate.”

[8]

Postoperative 
nausea and 

vomiting 
(PONV)

Meta‑analysis of 10 randomized 
trials including a total of 918 patients 
undergoing any type of surgery.

Ginger had a significant effect on the severity of PONV based on 
visual analogue scale (VAS) results (p = 0.019).
For the incidence of PONV, results “suggest that ginger reduces 
the incidence of postoperative nausea and vomiting, as well [as] 
antiemetic drug demand; however, these effects are not statistically 
significant compared to placebo, which may be explained by 
underdosing.”
Ginger was safe and well tolerated.

[9]

Five RCTs including a total of 363 
patients analyzed for prevention of 
PONV.

There was an approximately 30–40% reduced risk of nausea and 
vomiting associated with ginger.
Authors concluded that “a fixed dose [of] at least 1 g of ginger is more 
effective than placebo for the prevention of postoperative nausea and 
vomiting and postoperative vomiting.”

[10]

Primary 
dysmenorrhea

A total of 7 RCTs were included in the 
review, and data from 4 were pooled 
in the meta‑analysis.

The meta‑analysis of four RCTs showed a significant reduction 
in pain as measured by visual analog scale, compared to placebo 
(p = 0.0003). Six RCTs out of 7 exhibited low to moderate of risk of 
bias.
Authors concluded that “these RCTs provide suggestive evidence for 
the effectiveness of 750–2000 mg ginger powder during the first 3–4 
days of menstrual cycle for primary dysmenorrhea.”

[6]

Osteoarthritis 
(OA)

Meta‑analysis of 5 RCTs including 593 
patients with OA.

Ginger was associated with a significant reduction in pain reduction 
(p = 0.005) and disability (p = 0.01). Patients given ginger were more 
than twice as likely to discontinue treatment compared to placebo 
(p = 0.04). Ginger was deemed “modestly efficacious and reasonably 
safe for treatment of OA.” The evidence is of moderate quality and 
the studies demonstrated low degree of inconsistency.

[5]

Type 2 diabetes 
(T2DM)

Meta‑analysis of 8 RCTs of 454 
patients with T2DM receiving ginger 
therapy (1600–4000 mg/d) or assigned 
to a control group.

There was no impact from ginger on fasting blood glucose.
However, there was a significant improvement in HbA1c from 
baseline to follow‑up in participants with consuming ginger (WMD: 
0.46, 95% CI: [0.09–0.84]; p = 0.02) in the long term, but not in the 
control group.

[7]

Chemotherapy‑
induced nausea 

(CIN)

RCT of 60 women with breast cancer. 
Oral ginger for the first three days 
of the chemotherapy cycle in the 
intervention group. No intervention 
in the control group. All patients 
received standard antiemetic therapy.

Conclusion: Ginger may alleviate nausea and vomiting in the acute 
phase of chemotherapy, particularly acute vomiting.

[19][20]
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Table 2. Clinical Trials of Ginger for Additional Subtypes of Nausea
Condition Design Dose Outcomes Notes
Nausea and 
vomiting of 
pregnancy 

(NVP)

RCT of 77 women with mild to 
moderate NVP between 6 and 16 
weeks of pregnancy.

G i n g e r  5 0 0  m g , 
vitamin B6 40 mg, or 
placebo, each twice 
daily × 4 days.

Ginger and B6 were each significantly more 
effective in reducing NVP (p = 0.039 and p = 0.007, 
respectively), as measured by the Rhodes score, 
compared to placebo.

[21]

Motion sickness Randomized crossover trial of 
13 patients with a history of 
motion sickness.

P re t re at ment  w it h 
g i n ge r  (1 ,0 0 0  o r 
2,000 mg) or placebo 
prior to undergoing a 
motion test.

Pretreatment with ginger (1,000 or 2,000 mg) 
reduced the nausea, tachygastria, and plasma 
vasopressin. Ginger also prolonged the latency 
before nausea onset and shortened the recovery 
time after vection cessation.

[22]

Chemotherapy‑
induced nausea 

(CIN)

RCT of 51 patients undergoing 
m o d e r a t e l y  t o  h i g h l y 
emetogenic chemotherapy 
regimens.

1.2 g of standardised 
g i nger  e x t r ac t  or 
placebo per day, in 
addition to standard 
ant iemet ic therapy, 
during the first three 
cycles of chemotherapy.

In chemo cycle 1, patients receiving ginger 
reported better quality of life (QoL) related to 
CIN and vomiting, and less fatigue than placebo 
patients. These results were all statistically 
significant. No significant differences in cycle 2. 
In chemo cycle 3, global QoL and fatigue were 
significantly better in the ginger group compared 
to placebo. No differences in adverse events.

[11]

Phase II RCT of 88 patients 
receiving moderately to highly 
emetogenic chemotherapy.

6‑Gingerol (10 mg) or 
placebo orally twice 
daily for 12 weeks.
Antinausea medications 
o n d a n s e t r o n , 
metoclopramide, and 
dexamethasone were 
given to all patients.

Overall complete response rate (to nausea 
management) was significantly higher in 
6‑gingerol group as compared with that of the 
placebo (77% v. 32%; p < 0.001).
Gingerol‑treated patients has significantly better 
appetite score and quality of life as measured 
by FACT‑G score, as well as significantly less 
grade‑3 fatigue (2% v. 20%; p = 0.020).
No toxicity related to 6‑gingerol was observed.

[3]

Cognitive 
function

Double‑bl ind, randomized 
placebo‑controlled trial.
Thai women (n = 60) between 
50–60 years of age.

400 mg or 800 mg ginger 
(standardized to 7% 
gingerol) or placebo 
daily for 2 months.

Computerized battery tests demonstrated 
improved attention and cognitive functions in 
the ginger groups. Authors speculate, based 
on animal studies, that ginger may be involved 
in monoamine and cholinergic systems of the 
prefrontal cortex.
Caution: anesthesia, anticoagulant, and 
analgesics

[23]

Ulcerative 
colitis

Randomized placebo‑controlled 
trial. 
n = 46; active mild to moderate 
UC symptoms

2000 mg/d in 4 divided 
doses or placebo for 12 
weeks.

Ginger reduced malondial dehyde significantly 
after 6 weeks (p = 0.003) and 12 weeks (p < 0.001). 
The scores of severity of disease activity severity 
scores at week 12 were significantly improved 
in ginger group in comparison to placebo 
(p = 0.017). Ginger increased patients quality of 
life significantly at week 12 (p = 0.039).

[24]

Table 3. Clinical Trials of Ginger for Nonnausea Conditions
Condition Design Dose Outcomes Notes

Menstrual pain 
(dysmenorrhea)

Randomized crossover trial of 
168 girls 18–26 years old with 
primary menstrual pain.

At the beginning of 
pain, 200 mg of either 
Novafen (ibuprofen) or 
ginger was given every 
6 h for two cycles.

Compared to before treatment, average pain 
intensity decreased over 50% in both groups. 
Ginger was equal to ibuprofen in effectiveness.

[14]

Osteoarthrisitis 
(OA) 

inflammatory 
cytokines

RCT in 120 participants with 
knee OA.

500 mg g inger or 
placebo × 3 months.

After 3 months, there was a significant 
decrease in tumor necrosis factor‑α (TNF‑α) 
and interleukin‑1β (IL‑1β), two inflammatory 
cytokines, in the ginger group compared to 
placebo.

[13]

Functional 
dyspepsia

RCT of 11 patients with 
functional dyspepsia.

Single dose of 1.2 g 
g inger or placebo 
following an 8‑hour 
fast, and then a meal of 
soup.

Gastric emptying was more rapid after ginger 
than placebo (median half‑emptying time 
12.3 min after ginger v. 16.1 min after placebo). 
However, gastrointestinal symptoms did not 
differ between groups.

[25]
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