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INTRODUCTION

Elevated blood pressure (BP) is a major independent 
risk factor for cardiovascular disease (CVD) [1]. Com-
plementary and alternative therapies are popular and 
frequently used by patients with CVD [2]. Survey data 
indicate that herbal therapies and mind-body therapies 
are the most commonly used types of complementary 
therapies [2].

Ginseng is one of the most popular medicinal herbs 
[3]. Ginseng is claimed to be effective for wide range 
of conditions, such as cancer [4], erectile dysfunction 
[5], and postmenopausal symptoms [6]. Cardiovascular 
effects of ginseng or individual ginsenosides have been 
studied extensively. Although one study showed that 
ginseng is likely to be ineffective in lowering BP [7], 
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other researchers have suggested that ginseng might 
have potential in lowering high BP [8]. Several in-vivo 
studies have suggested that ginseng may lower BP in a 
dose-independent manner [3,9-13]. 

Considering these findings, it is pertinent to investi-
gate the effectiveness of ginseng in treating hyperten-
sion. Currently, no systematic reviews of this subject are 
available. The objective of this systematic review there-
fore was to summarize and critically assess the evidence 
from randomized clinical trials (RCTs) for or against the 
effectiveness of ginseng as an anti-hypertensive.

METHODS

Data sources
The following electronic databases were searched 

from their inceptions up to May 2010: Medline, CI-
NAHL, EMBASE, PsycInfo, the Cochrane Library 2010 
(issue 4), 6 Korean medical databases (Korean Studies 
Information, DBPIA, Korea Institute of Science and 
Technology Information, Research Information Center 
for Health Database, KoreaMed, and National Assembly 
Library), the Chinese medical database (CNKI), and 3 
Japanese electronic databases (Japan Science and Tech-
nology Information Aggregator Electronic, Journal@
rchive, and Science Link Japan). The search phrase used 
was “ginseng AND (blood pressure OR hypertension)”. 

We also manually searched our departmental files and 
relevant journals (Focus on Alternative and Complemen-
tary Therapies [FACT] and Forschende Komplementär-
medizin und Klassische Naturheilkunde [Research in 
Complementary and Classical Natural Medicine]) up to 
May 2010. In addition, the references in all selected arti-
cles were manually searched for further relevant studies. 

Study selection
All articles that reported a RCT in which human 

patients with hypertension were treated with any type 
of ginseng (Panax ginseng, Panax quinquefolius) com-
pared with placebo, active treatments or no-treatment 
was included. Trials, in which ginseng was used as an 
adjunct to conventional treatments, were also included 
if the control group also received the same concomi-
tant treatments as the ginseng group received. Studies 
comparing two different forms of ginseng and those in 
which no clinical data were reported were excluded. No 
language restrictions were imposed. 

Data extraction and assessment of risk of bias
Hard copies of all articles were obtained and read in 

full by two independent reviewers (MHH and MSL). 
Data from the articles were validated and extracted ac-
cording to pre-defined criteria (Table 1). Risk of bias 
was assessed using the Cochrane classification: random-

Table 1. Summary of randomized controlled clinical trials of ginseng for hypertension

First author (yr)
Country

No. of patients and 
severity of hypertension

age (yr)
Treatment (regimens) BP measurement methods BP Results

Acute effects 

Stavro
(2005) [14] 

Canada

19 hypertension
(13 drug-treated and
6 drug-naïve)
61± 8 (SD)

(A) NAG (root part, 3 g, 6 ses-
sions)
(B) Placebo (3 g cornstarch, 2 ses-
sions)
Total 8 sessions, including 6 NAG 
or 2 placebo with 7 days washout 
between sessions

Ambulatory BP monitor
160 min (every 10 min)

1) SBP 
2) DBP

1) Average change,
NS; p<0.05 at 160 min
2) Average change,
NS; p<0.05 at 100 and 140 min

Stavro
(2004) [15]

Canada

14 hypertension
(drug-treated)

(A) KRG (body, 3 g/d)
(B) KRG (root, 3 g/d)
(C) Placebo (3 g cornstarch)

Ambulatory BP monitor
160 min (every 10 min)

1) SBP
2) DBP

1) p<0.01 at 140 and 160 min in 
A vs. C; NS in B vs. C
2) p<0.03 at 20, 80, 130, 140, 150, 
160 in A vs. C; NS in B vs. C

Stavro
(2002) [16]

Canada

13 hypertension
(10 drug-treated and
3 drug-naïve)

(A) KRG (0.5 g, 0.27 mg Rg3)
(B) KRG (0.5 g, 0.81 mg Rg3)
(C) KRG (0.5 g, 2.43 mg Rg3)
(D) Placebo (0.5 g, 0 mg Rg3)

Ambulatory BP monitor
20 min before taking capsule 
(baseline) and 180 min (every 
15 min) after consumption of 
capsule 

1) SBP
2) DBP

1) NS, A or B or C vs. D
2) p=0.02 B and D at 135 min in 
favor of B; NS for A or C vs. D

Long-term effects (longer than 4 wk)
Stravo

(2000) [17]
Korea

17 mild-to-moderate
hypertension

(A) KRG (4.5 g/d for 24 mo, 
ranges 21-27 mo, n=7)
(B) No treatment 

Ambulatory BP monitor
24-h

24-h BP NS (not reported in detail)

Stravo
(2006) [7]

Canada
52 hypertensive (A) NAG (3 g/d for 12 wk)

(B) Placebo (3 g cornstarch)
Ambulatory BP monitor
24-h 24-h BP NS in both SBP and DBP

BP, blood pressure; NAG, North American ginseng; DBP, diastolic BP; SBP, systolic BP; KRG, Korean red ginseng; NS, not significant.
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ization, blinding, incomplete outcome measures and 
allocation concealment. Discrepancies were resolved 
through discussion between two reviewers (MHH and 
MSL) and, if needed, by seeking the opinion of a third 
reviewer (EE). There were no disagreements between 
the three reviews about the assessment of risk of bias. 

Data synthesis 
Mean differences (MD) and 95% confidence interval 

(CI) were calculated for systolic and diastolic BP using 
the Cochrane Collaboration’s software (RevMan ver. 5.0; 
The Nordic Cochrane Centre, Copenhagen, Denmark). 
When appropriate, we pooled data across studies using 
random effects models, as long as excessive statistical 
heterogeneity did not exist. We used the generic inverse 
variance method in RevMan to analyze the difference in 
means between the two groups. The chi-square test and 
the Higgins I2 test were used to assess heterogeneity. 

RESULTS

We identified 324 potentially relevant studies, five of 
which met our inclusion criteria (Fig. 1). The key data 
are summarized in Table 1 [7,14-17]. Two RCTs [7,14] 
tested North American ginseng (NAG, Panax quin-
quefolius), and the other three RCTs [15-17] assessed 
Korean ginseng or Korean red ginseng (KRG, Panax 
ginseng). Four of the included trials used a two-armed 
cross-over double-blind design [7,14-16], while one 
RCT employed a parallel open design [17]. Three RCTs 
[14-16] investigated acute effects, and the other two 
[7,17] assessed long-term effects (lasting greater than 4 
weeks) of ginseng on BP. The five trials evaluated a total 
of 115 patients with hypertension. The doses of ginseng 
used were 0.27 mg of ginsenosides Rg3 [16], and 3.0 
g [7,14,15] or 4.5 g [17] of whole ginseng. Three trials 
measured pre- and post-treatment BP [14-16], while the 
other two studies used 24-hour BP monitoring [7,17]. 

Fig. 1. Flowchart of the trial selection process. CCT, controlled clinical trial; UOS, uncontrolled observational study; RCT, randomized clinical 
trial. 
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Study quality
Only one described the methods of sequence generation 

[7], and four described the method of double-blinding 
[7,14-16]. The risk of bias in incomplete outcome measures 
was low in all trials. None of the RCTs reported details 
on allocation concealment. 

Outcomes
Acute effects
Three RCTs compared the acute effects of ginseng on 

systolic BP (SBP) and diastolic BP (DBP) to placebo 
[14-16]. Two RCTs showed a favorable effect of KRG 
in the treatment of hypertension, lowering both SBP and 
DBP [15,16], while the others failed to do so with NAG 
[14]. The meta-analysis of these data [14-16] failed to 
show that ginseng reduced SBP (Fig. 2A) with high het-
erogeneity or DBP (Fig. 2B). However, subgroup analy-
sis [15,16] showed an effect of KRG on lowering SBP 
(n=54, MD, -6.52; 95% CI, -9.99 to -3.04; p=0.0002; het-

erogeneity, χ2=0.02, p=0.89, I2=0%) (Fig. 2A) and DBP 
(n=54, MD, -5.21; 95% CI, -7.90 to- 2.51; p=0.0001; 
heterogeneity, χ2=0.45, p=0.50, I2=0%) (Fig. 2B).

Long-term effects
Two RCTs studied the long-term effects of ginseng 

(KRG or NAG) for 24 BP [7,17]. One RCT failed to 
show a benefit of ginseng compared to no treatment [17], 
and the other failed to show superior effects of NAG 
compared to placebo [7]. 

DISCUSSION

To the best of our knowledge, this is the first system-
atic review and meta-analysis of RCTs on the effective-
ness of ginseng for the treatment of high BP. Its results 
suggest that KRG is more effective than placebo in 
reducing SBP and DBP acutely. However, long-term ef-
fects of ginseng on BP were not statistically significant 

Fig. 2. Forest plot of acute effects of ginseng on (A) systolic blood pressure (SBP) and (B) diastolic blood pressure (DBP) in patients with hyper-
tension. KRG, Korean red ginseng; NAG, North American ginseng, CI, confidence interval.
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when compared to no treatment or placebo. The number 
of trials, the total sample size and the methodological 
quality of the primary studies were low.

A standard scoring system was used to quantify the 
probable bias inherent in the studies based on the de-
scription of randomization, blinding and withdrawals. 
Of the five RCTs, four [7,14-16] reported the details of 
their double-blinding procedures. Four RCTs were of 
good methodological quality with Jadad scores of four 
[14-16] or five [7]. The remainder only received a score 
of two [17]. None of the RCTs reported the concealment 
of treatment allocation. Trials with inadequate blinding 
or allocation concealment may lead to selection bias and 
are likely to show exaggerated treatment effects [18]. 
Two RCTs were published only as abstracts, so they had 
not been formally peer reviewed and lacked essential 
details. Thus, the reliability of the evidence presented 
here is clearly limited. 

Although 4 of the 5 RCTs studied used a placebo 
as a control, none reported successful blinding. Three 
RCTs used starch with ginseng flavor as a placebo, but 
the other trials did not report details about their place-
bos [7,14,15]. Unblinding may have occurred, thereby 
increasing the possibility of an overestimated treatment 
effect [18]. To reliably account for a placebo effect, it 
is crucial that the placebo intervention be indistinguish-
able from the real treatment. Therefore, the success of 
attempts to blind the study should be assessed, reported 
and accounted for when interpreting the data. None of 
the studies reported a power calculation, and sample 
sizes were very small in most of the included RCTs. 
Therefore, the results are also prone to a type II error. 

The magnitude of ginseng’s effect on SBP and DBP 
varied according to the origin of the ginseng. This re-
sult may be due to differences in the active compounds 
because the origin and the processing of ginseng are 
important. However, the extent to which red ginseng’s 
therapeutic effects are dependent on the availability and 
composition of the preparation is unclear. The optimum 
dose of red ginseng is also unknown. Three of the tri-
als used a treatment of 3.0 g of ginseng daily [7,14,16], 
while one trial [17] used 4.5 g and one used [15] a range 
of doses from 0.27 mg to 2.43 mg of Rg3. A clinical trial 
comparing dose dependency has not yet been performed. 

The reported reductions in SBP and DBP attributed 
to KRG were 6.52 and 5.21 mmHg, respectively. Rela-
tive to the BP reductions achievable with conventional 
anti-hypertensive drugs, these effect sizes seem small. 
Prior research has established that a BP reduction of 12 
mmHg to 13 mmHg can reduce heart attacks by 21%, 

strokes by 37%, and all deaths from CVD by 25% [19]. 
Considering that the estimated direct and indirect costs 
of high BP totaled about $73.4 billion in 2009 [19], fur-
ther research in this area would also be beneficial on an 
economic level.

Possible mechanisms of BP reduction by red ginseng 
may be mediated by nitric oxide (NO) production. Gin-
senosides have been shown to stimulate NO production 
in aortic endothelial cells, providing a vasoprotective 
effect [10-13,20]. In addition to vasodilatation, endothe-
lial-derived NO has anti-atherosclerotic properties [20]. 
More basic research is needed to fully understand the 
mechanisms of action of red ginseng.

Adverse events with red ginseng were none [14] or 
not assessed [7,15-17]. Currently, no post-marketing 
surveillance studies for red ginseng exist. A review of 
the safety profile of red ginseng revealed no evidence of 
adverse drug reactions in humans taking normal doses, 
but it also points out the lack of data on long-term use. 

Our review has a number of significant limitations. 
Although much effort was made to retrieve all RCTs 
relevant to our study, we cannot be absolutely certain 
that our searches identified all relevant trials. Moreover, 
selective publishing and reporting are major sources of 
bias and should be taken into consideration [21,22]. It 
is conceivable that several negative RCTs exist but re-
main unpublished, which may distort the overall picture. 
It is noteworthy that a number of studies were funded 
by manufacturers or associations of ginseng products, 
which may have introduced a degree of bias. Most of 
the trials sponsored by the ginseng industry revealed 
a positive outcome. In this review, three of them were 
supported by a company associated with red ginseng 
(KT&G Corp., Daejeon, Korea) or NAG (Ontario Gin-
seng Growers Association, Ontario, Canada), causing 
concern over one possible bias in this systematic review. 
Another possible bias derives from the lack of diversity 
in the sources of data; four of the included trials were 
conducted by one group of researchers, which may rep-
resent a lack of reproducibility. Further limitations in-
clude the paucity of data and its often suboptimal meth-
odological quality. Some of the RCTs included in the 
present review were not successful in minimizing bias. 
These facts limit the conclusiveness of this systematic 
review. 

Collectively, these RCTs provide limited evidence for 
the acute effectiveness of red ginseng in the treatment 
of hypertension. No long-term benefits were noted. The 
total number of RCTs included in the analysis and the 
total sample size of the primary studies were insufficient 
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to draw definitive conclusions. Further, more rigorous 
trials are warranted.
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