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INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is 
a common child psychiatric disorder characterized by 
the cognitive problems such as attention deficit, and the 
behavioral problems such as hyperactivity and impul-
sivity. ADHD is a very common disorder with a 2% to 
7.6% prevalence among children of school age in Korea 
[1,2]. Genetic factor is considered the strongest among 
the causes of ADHD. However, it is recently considered 
that the etiology may be more complex, as genetics fac-

tors are combined with environmental factors [3,4]. The 
complex action of dopamine and noradrenaline has been 
continuously reported as the pathophysiologcal cause of 
ADHD [4]. In addition, it has recently been reported that 
dopamine level was reduced in the synapse of prefron-
tal cortex related to continuous attention in ADHD [4]. 
Agents most frequently used for the treatment of ADHD 
include methylphenidate and dextroamphetamine, atom-
oxetine. Efficacy can be seen in 75% of these agents [4]. 
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Efficacy is very high compared to the efficacy of agents 
for the treatment of other neuropsychiatric disorders, 
which may be because all of these agents have impact on 
dopamine or norepinephrine, the neurotransmitters in the 
neuronal synapse, resulted in positive therapeutic effects 
on ADHD patients [4]. 

Recently, complementary therapeutic methods have 
been introduced in other countries to supplement drug 
treatment, which is the new therapeutic intervention for 
ADHD [5]. Other therapeutic intervention includes herb-
al medicines affecting dopamine metabolism, such as 
Hypericum perforatum (St. John’s wort) [5], medicines 
that improve circulation, such as Ginkgo biloba [6], and 
ginseng [7].

Saponin, phenol, polyacetylene, alkaloid, polysac-
caride are known to be the main physiologically active 
components of ginseng. Its effects on strengthening 
physique and augmenting hypertension, on fatigue and 
stress-related diseases are already known [8,9]. In addi-
tion, results of previous pre-clinical studies suggest that 
ginseng have significant impact on neuroendocrine func-
tion, carbohydrate and lipid metabolism, provides anti-
oxidizing action to the cardiovascular system, modulates 
immune and cardiovascular functions, and exerts other 
effects on the central nervous system [10]. 

Ginseng has been shown to exert nootrophic effect on 
the central nervous system that improves learning, mem-
ory, attention, sensory-motor performance and cognitive 
processing [11,12]. Furthermore, it has been reported 
from a pre-clinical study that ginsenosides, a ginseng 
constituent, increased dopamine and norepinephrine con-
centrations in the cerebral cortex [13]. These properties 
may explain the effects of ginseng extracts in improving 
attention, cognitive function, sensory-motor function and 
auditory reaction time [14]. These effects suggest that 
long-term administration of ginseng extract may result in 
positive growth in the neurodevelopment of an immature 
brain. Third, ginseng components are also reported to 
have neuroprotective properties [15]. It has been reported 
that ginseng extracts, saponin, 20(S)-Rg3 and Rc, protect 
brain tissue by repressing nitric oxide (NO) generation in 
the central nervous system and cerebrovascular endothe-
lial cells [16]. Ginsenoside Rb1 and Rg3 exert protective 
effect by suppressing damage on the neurons via inhibit-
ing NO generation associated with glutamate-induced 
neurotoxicity [17]. 

Although various pre-clinical studies were conducted 
on ginseng to investigate its effects on the central nervous 
system, few clinical studies have been conducted. Until 
recently, there have only been a few reports on the clini-

cal effects of Korean red ginseng on psychiatric disorders 
in Korea. Even though there is a report on the effect of 
co-administration of American ginseng and G. biloba on 
ADHD [15], no study has been conducted in Korean and 
beyond on the efficacy of ginseng monotherapy. 

The aim of this study was to investigate the effect 
of Korean red ginseng (Panax ginseng) to improve the 
symptoms of ADHD.

MATERIALS AND METHODS

Subjects and materials
This study was single arm open case study (Fig. 1). 

Study subjects were comprised of 18 children aged 
between 6 and 14 who visited the department of child 
psychiatry at Dankook University Hospital from August 
to September 2010 diagnosed with ADHD based on 
psychiatric interview conducted by child psychiatrists 
and the Diagnostic and Statistical Manual of Mental Dis-
orders, fourth edition (DSM-IV) diagnosis criteria [18]. 
They had no history of psychiatric drug administration 
for ADHD and no abnormality was found on medical 
and physical examination. Detailed explanation and con-
sultation were provided to the caregivers and patient chil-
dren who participated in the study about the purpose of 
the Korean red ginseng (capsules of Korean red ginseng 
powder) manufactured by Korea Ginseng Corporation 
study and informed consents were received from them. 
This study was approved by the Institutional Review 
Board of Dankook University Hospital. We provided suf-
ficient information regarding the expectable advantages 
and side effects of Korean red ginseng administration.

Methods
At the first visit, basic history was evaluated and 

physical examination was performed on each subject 
who visited the Department of Psychiatry as outpatient. 
On the day of the first visit, clinical scales, such as the 
Korean version of Child Behavior Checklist (K-CBCL) 
[19], Korean Personality Inventory for Children (KPI-C) 
[20,21], Kovac’s Children’s Depression Inventory (CDI) 
[22], State Anxiety Inventory (SAIC) and Trait Anxiety 
Inventory (TAIC) [23] were used by the child psychiatrist 
to perform assessments on the children. In addition, we 
performed attention deficit hyperactivity disorder Diag-
nostic System (ADS) [24] which is widely used in clinics 
to diagnose ADHD and assess therapeutic effects as the 
computerized tool designed to assess the continuous per-
formance shown in the children whose chief complaint 
is ADHD. We also performed the questionnaire survey 



DOI:10.5142/jgr.2011.35.2.226 228

J. Ginseng Res. Vol. 35, No. 2, 226-234 (2011)

with the children’s parents and carried out Abbreviated 
Conners Parent-Teacher Rating Scale-Revised [25] and 
Korean version of Dupaul Attention Deficit Hyperactiv-
ity Disorder Rating Sales (K-ARS) [26].

At the second visit, patients commenced Korean red 
ginseng therapy. Patients were administered capsules 
of Korean red ginseng powder produced by the Korean 
Tobacco and Ginseng Corporation, and is registered as a 
health product. Each capsule is comprised of Korean red 
ginseng extract 82.15% and miscellaneous gelatin mate-
rials 17.85%. The Korean red ginseng extract content of 
one capsule included 500 mg of Korean red ginseng. The 
daily quantity corresponded to 2/3 (2,000 mg) of the dai-
ly recommendation for adults (3,000 mg). Each subject 
was administered half a tablet twice daily, irrespective of 
age and weight, for 8 weeks without dose adjustment. 

Follow-up visits were scheduled one, four and eight 
weeks after the initial consultation. The same clinical rat-
ings were repeatedly carried out at each visit to evaluate 
the efficacy of Korean red ginseng. In addition, ADHD 
symptoms and side effects were assessed through inter-
view with the children and their caregivers at each visit. 
The capsule of Korean red ginseng included red ginseng 
extract 82.15%, miscellaneous gelatin materials 17.85%. 
The Korean red ginseng extract of one capsule included 

the amount of 20 mg per gram of red ginseng. 

Assessment tools
Epidemiological questionnaire

The history questionnaire contains questions on sex, 
age, school grade, medical and developmental history. 

Computerized Attention Deficit-Hyperactivity Disorder 
Diagnostic System 

ADS is a computerized program being widely used to 
diagnose ADHD and assess the continuous performance 
function in children with attention-deficit or hyperactiv-
ity. As one of the most popular Continuous Performance 
Tests in Korea, ADS was developed and standardized 
by Shin et al. [24]. It has two components: visual and 
auditory. ADS assesses general attention ability and its 
detailed evaluation index includes omission errors, com-
mission errors, hit reaction time mean, hit reaction time 
standard deviation, attentiveness, and risk taking. 

 
Abbreviated Conners Parent-Teacher Rating Scale (re-
vised)

Goyette, Conners, and Ulrich replicated and designed 
a 10-item index from the Conners’ Parent-Teacher Rat-
ing Scale, which was initially developed by Conners in 

Fig. 1. Schematic of the experimental design. Eighteen children with attention deficit hyperactivity disorder (ADHD) received Korean red gin-
seng at 1,000 mg b.i.d. for 8 weeks period. Physical examination and clinical rating scales by psychiatrist were performed at baseline, 1 week, 4 
weeks, 8 weeks for each treatment. DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, fourth edition. 
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1970 to measure major symptoms of childhood ADHD. 
In Korea, Oh [25] reported its reliability from a study of 
domestic children.

 
Korean version of Dupaul Attention Deficit Hyperactivity 
Disorder Rating Sales 

Developed by Dupaul based on the DSM-IV diagnos-
tic criteria for ADHD, the Dupaul ADHD Rating Scales 
is used for assessment by parent and teacher on child 
behavior. The scales, with 18 items, is proven for its va-
lidity in differentiating children with ADHD from those 
without, and designed to effectively differentiating three 
subtypes of ADHD: predominantly inattentive, predomi-
nantly hyperactive-impulsive, and combined hyperactive-
impulsive and inattentive. Korean standardization has 
been achieved by So et al. [26]. and children with ADHD 
may score above 19 by parents or 18 by teachers. 

 
Kovac’s Children’s Depression Inventory 

This CDI was developed by Kovacs to measure the 
degree of children depression by modifying the Beck’s 
depression inventory for children aged between 6-14 [22]. 
Cho and Lee classified scores over 22 as mild depressive 
state, over 26 as medium depressive state, and over 29 as 
severe depressive state [27]. 

Spielberger State-Trait Anxiety Inventory
This is a useful assessment tool to measure anxiety 

clinically. It is useful in identify clinically anxious group 
and psychiatric patients and it also has the advantage 
to measure the anxious state of normal adults without 
psychiatric disorder. It was developed by Spielberger et 
al. [23]. and translated into Korean by Kim [28], and the 
reliability and validity were studied. In the case of trait 
anxiety inventory scale, the scores 39-42 indicate a little 
high trait anxiety, scores 43-46 indicate a considerably 
high trait anxiety, and scores 47 or higher indicate very 
high trait anxiety [29]. In the case of state anxiety inven-
tory scale, the scores 41-44 indicate a little high state 
anxiety, scores 45-48 indicate a considerably high state 
anxiety, and scores 49 or higher indicate very high state 
anxiety [29].

The Korean version of Child Behavior Checklist 
The K-CBCL rating scale used in this study was based 

on Child Behavior Checklist developed by Achenbach. 
It was translated into Korean by Oh and Lee [19]. This 
scale is for children at the age between 4 and 18 and 
its problem behavior syndrome scale consists of three 
internalizing problems (social withdrawal, somatic com-

plaints, depression/anxiety), two externalizing problems 
(delinquent behavior, aggressiveness), social problems, 
thought problems and attention problems. 

Korean Personality Inventory for Children 
KPI-C, another rating scale used in this study, is useful 

in measuring the psychological characteristics of chil-
dren’s emotion, behavior and cognition. KPI-C was pre-
pared by Wirt et al. [20]. They standardized the Personal-
ity Inventory for Children developed by Wirt et al. [20] 
for Korean children. The subjects of KPI-C are children 
and adolescents aged between 4 and 15, and KPI-C is 
supposed to be documented by parents or caregiver who 
have lived with the children or adolescents for last six 
months. It contains a total of 255 yes-or-no questions. A 
total of 16 scales including four validity scales, self-resil-
ience scale and 11 clinical scales for verbal development, 
physical development, anxiety, depression, somatization, 
delinquency, hyperactivity, family relations, social rela-
tions, psychoticism and autism. 

Analytical method 
We performed the repeated measures t-test to compare 

the results before the Korean red ginseng medicine ad-
ministration and one, four and eight weeks after the ad-
ministration through the Conners ADHD scale, K-ARS, 
Kovac’s CDI, SAIC, TAIC, K-CBCL, KPI-C and ADS. 
SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA) was used 
for the statistical analysis and the significance level was 
set to the p-value less than 0.05.

RESULTS

Subjects
Eighteen out of 20 male patients completed the re-

quired tests and scales at 4 follow-up visits during the 
eight-wk period. However, two were unable to attend 
for follow-up visits after the first visit and were thus ex-
cluded from the statistical analysis, which began from 
the first visit. Three of the 18 patients were taking esci-
talpram 5 mg before study entry, and the dose remained 
unchanged throughout the study. 

Among patients who completed all follow-up visits, 
two experienced bad taste of the Korean red ginseng 
capsule. They elected to open the capsules and dissolve 
the content in water before swallowing the mixture. No 
significant gastro-intestinal side effects were reported, 
except a degree of repulsive feeling experienced by pa-
tients due to the unique flavor of red ginseng.
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Therapeutic effects
With respect to change in ADHD symptoms observed 

through ADS, significant difference was found in omis-
sion error (F=6.30, p=0.023) and while no significant 
difference were others (Table 1). In the Conners ADHD 
scale, the score was 13.78±6.32 before the administra-
tion, 12.06±5.58 one week later, 10.50±5.64 four wk 
later, and 9.50±4.80 eight wk later, showing a significant 

difference in the score (F=4.89, p=0.042) (Table 1).  In 
K-CBCL, a significant score difference was not found 
in all subscales (Table 2). In KPI-C, a significant score 
reduction was found in the physical development scale 
(F=7.07, p=0.017) and social relations scale (F=6.15, 
p=0.025), while no significant difference was found in 
others (Table 3).

Table 1. Rating scales and diagnostic system of ADHD (n=18)

Rating scales Baseline  1 wk  4 wk 8 wk F p-value

Attention Deficit-Hyperactivity Disorder Diagnostic System

 Omission error 78.56±43.33 74.00±41.17 63.11±28.47 55.17±21.44 6.30 0.023

 Commission error 75.00±25.31 70.22±31.35 70.17±35.17 58.83±30.23 0.030 0.872

 Response time 47.67±15.76 51.39±15.76 47.06±11.65 47.11±15.65 0.38 0.544

 RTSD 88.28±42.57 88.33±41.75 68.39±26.62 58.44±14.84 0.07 0.789

Conners ADHD Scale 13.78±6.32 12.06±5.58 10.50±5.64 59.50±4.80 4.89 0.042

Dupaul ADHD Scale

 Total 23.22±10.56 19.00±9.62 18.17±10.49 14.11±6.85 4.19 0.057

 Attention 13.00±5.37 10.72±5.03 10.39±5.28 58.72±4.04 3.52 0.079

 Hyperactivity 10.22±5.86 58.28±5.37 57.83±5.45 55.39±3.76 4.02 0.062

Learning Disorder Scale 54.28±4.07 52.28±2.85 52.17±2.85 52.61±3.70 2.66 0.123

Kovac Depression Scale 58.89±6.30 58.28±5.23 58.83±6.03 56.39±4.42 0.68 0.422

Spielberger State Anxiety Scale 30.94±6.25 29.89±6.58 30.00±6.44 28.83±6.23 6.21 0.024

Spielberger Trait Anxiety Scale 30.06±7.42 27.22±5.87 25.94±4.80 25.00±5.75 1.76 0.203
These data represent mean±SD, statistical value by repeated measures t-test, adjusted age. 
Significant p<0.05.
ADHD, attention deficit hyperactivity disorder; RTSD, standard deviation of response time.

Table 2. Korean version of Child Behavior Checklist of attention deficit hyperactivity disorder (n=18)

Rating scales Baseline  1 wk  4 wk 8 wk F p-value

Korean version of Child Behavior Checklist

Withdrawn 56.33±4.80 53.06±4.28 52.22±3.02 51.56±2.91 1.54 0.233

Somatic complaints 52.61±4.51 51.44±3.67 51.39±3.38 50.39±1.42 0.48 0.498

Anxious/depressed 53.78±5.72 53.56±4.45 51.67±3.09 51.50±3.01 2.16 0.161

Social problem 57.22±5.50 56.61±6.50 55.94±5.30 53.50±4.46 0.02 0.893

Thought problems 55.50±5.80 53.33±5.56 52.17±3.88 51.72±2.91 0.68 0.422

Attention problems 57.78±5.58 55.67±4.47 53.89±3.95 52.33±2.89 4.03 0.062

Delinquent behavior 53.50±4.88 52.61±4.07 51.22±2.37 51.28±3.91 0.93 0.350

Aggressive behavior 56.72±8.45 56.22±7.15 53.22±4.39 52.78±4.31 3.29 0.088

Internalizing problems 54.28±4.27 52.61±3.94 51.22±2.56 50.78±1.59 1.55 0.232

Externalizing problems 55.83±6.96 55.33±5.93 52.67±3.69 52.17±3.93 4.06 0.061

Total behavior problems 54.44±4.34 54.06±4.57 51.67±2.54 51.28±2.08 4.24 0.056

Sex problems 51.50±3.45 52.06±5.13 50.00±0.00 50.50±2.12 3.54 0.078

Emotional problems 51.00±2.40 51.11±2.30 50.22±0.65 50.00±0.00 0.83 0.376

These data represent mean±SD, satistical value by repeated measures t-test, adjusted age.
Significant p<0.05.
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DISCUSSION

It has been shown by many pre-clinical studies that 
ginseng plays the role of modulating neurotransmitters 
as it stimulates and represses the central nervous system. 
In more than 20 ginsenosides, Rb1 and Rg1 are known 
to exert effects on the central nervous system [30,31]. 
Ginsenoside particularly refers to saponin contained in 
ginseng out of saponins contained in many plants [32]. 
Meanwhile, there have been reports on its effect in im-
proving cognitive function in animals and humans. How-
ever, no study clearly elucidated the exact mechanism of 
ginseng’s positive effect on cognitive function. However, 
various hypotheses have been derived through pre-clini-
cal studies. Previous studies conducted in Korea focused 
on the impact of Korean red ginseng on cognitive func-
tion in normal subjects [33].

In the early 1960’s, it was reported that ginseng and 
saponin improved memory in animals with memory im-
pairment and improve physical performance and learning 
disorder. Subsequently, previous results were validated as 
various active ginseng components exerted positive im-
pact on brain function in pre-clinical and clinical studies 
[34]. In addition, some pre-clinical studies reported that 
hypoglycemia exacerbates cerebral infarction and dam-
ages cognitive function, and the blood sugar modulating 
effect of ginseng improved the cognitive functions in 
normal volunteering subjects who experienced hypogly-
cemia after fasting. Furthermore, placebo-control double-
blind studies showed that ginseng improves calculation 
performance and augments tiredness in subjects after 

continuous cognitive task performance [35]. These re-
sults from pre-clinical studies showed that ginseng sapo-
nin exerts effect on the sensitivity of dopamine receptors. 
Since the known etiological mechanism of ADHD is 
dopamine and norepinephrine abnormality in the central 
nervous system, the results may be harmonized with the 
pre-clinical study results. 

Omission errors of ADS measure inattention, one of 
the representative cognitive function. We assumed that 
the significant decreasing result of omission errors of 
ADS in our study may be related to the restoration of 
impaired cognitive function on ADHD with children. 
Recently, Einat [36] reported that chronic ginseng had 
a significant effect on reducing spontaneous locomotor 
activity as part of behavioral symptoms but not on the 
distribution of activity and the performance of mice. But 
the result of our study not found its relationship and hy-
peractivity, as part of behavioral symptoms of ADHD. 

The study by Lyon et al. [15] is the only study regard-
ing the effect of American ginseng on ADHD. This study 
was a clinical, open-label study with 36 ADHD children 
at the age between 3 and 17. In this study, American 
ginseng (Panax quinquefolium) extract 200 mg and G. 
biloba 50 mg were administered for four wk and the re-
sult showed that Corners ADHD scale score measured by 
their parents was significantly improved from the second 
week of the treatment [15]. In this study, score reduction 
less than five points in Conners ADHD scale for parents 
was found in 31% to 67% of subjects in the second week 
of treatment, score reduction less than five points was 
found in 76%, and score reduction less than ten points 

Table 3. Korean Personality Inventory for Children of attention deficit hyperactivity disorder (n=18)

Rating scales Baseline  1 wk  4 wk  8 wk F p-value

Korean Personality Inventory for Children

Verbal development 57.44±11.06 56.00±9.78 56.06±10.00 54.22±11.07 1.07 0.316

Physical development 56.44±9.63 55.00±9.79 53.56±8.15 50.94±8.91 7.07 0.017

Anxiety 54.61±10.32 52.72±10.33 49.00±9.68 48.06±9.49 0.07 0.793

Depression 54.83±9.87 53.50±12.32 52.44±9.65 52.78±12.27 2.13 0.163

Somatic concern 43.39±10.46 42.00±12.50 42.17±11.12 42.00±11.71 0.00 0.949

Delinquency 54.83±10.49 55.89±10.85 52.61±9.78 54.72±10.67 0.99 0.334

Hyperactivity 58.28±8.51 57.50±11.67 53.78±10.84 52.89±11.60 1.23 0.283

Family dysfunction 54.11±8.63 52.67±10.20 50.22±10.94 49.11±12.16 0.66 0.428

Social dysfunction 56.33±6.82 54.06±7.14 52.28±6.82 51.94±7.13 6.15 0.025

Psychoticism 49.67±12.84 48.78±10.98 48.22±8.38 43.50±10.33 0.00 0.953

Autism 53.22±11.68 51.11±13.64 50.17±10.78 47.28±10.93 2.06 0.170

These data represent mean±SD, statistical value by repeated measures t-test, adjusted age.
Significant p<0.05.
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was found in 53% in the fourth week of treatment. In 
addition, only 5 children (15%) out of 36 complained of 
minor side effects, including perspiration, headache and 
fatigue. However, correlation between these symptoms 
and G. biloba could not be identified because psycho-
stimulants, such as methylphenidate and dexedrine, were 
administered concurrently. It has also been reported that 
pre-existing symptoms, such as emotional impulsiv-
ity and hyperactivity, became stronger in two children. 
As discussed previously, the study by Lyon et al. [15], 
is the only study that investigated the clinical effects of 
American ginseng extracts and G. biloba in ADHD chil-
dren. However, since the two agents were administered 
in parallel, above all, in this study as an open clinical 
study, the effect of ginseng alone could not be elucidated. 
Moreover, because the parents’ self-assessment scale was 
only used for the assessment of ADHD symptoms, these 
symptoms could not be considered to be objectively 
assessed. Also 39% of subjects were administered psy-
chostimulant drug. In our study, a significant difference 
was found only in the omission error of ADS, which is 
different from the result of Lyon et al. [15] where a sig-
nificant difference was found both in the inattention and 
hyperactive-impulsivity of DSM-IV. There may be vari-
ous factors to the different results and one of them is that 
the single effect of ginseng was difficult to be evaluated 
in the study of Lyon et al. [15] because Ginko extract 
was mixed with American ginseng for the administration. 

In our study, on the other hand, although there were 
3 patient children who were taking different medicine 
(escitalopram 5 mg/day), there was an advantage in as-
sessing the single effect of Korean red ginseng because 
none of psychostimulants was used. In addition, for the 
assessment of ADHD symptoms, we not only applied the 
self-report type rating scale but also carried out objective 
evaluation of continuous competency by means of ADS. 
Thus, our study can be considered objective. Consider-
ing that a statistically significant score change was found 
in omission error (F=6.30, p=0.023) and the Conners 
ADHD scale (F=4.89, p=0.042) in our study, a positive 
result was found as in the previous study of Lyon et al. 
[15]. 

On the other hand, ADHD is known to be associated 
with many coexisting symptoms. Depression and anxi-
ety are symptoms associated with ADHD in more than 
50% of cases [37]. In particular, it has been reported 
that gensenoside Rb1, Rg1, Rg5 and Rk mixture reduces 
hyperactivity in mice [38]. In one study the effect of 
gensenoside Rb1, Rg1 and Rg5, and Rk mixture was re-
ported to be smaller than that of diazepam, with superior 

side-effect profile. 
A statistically significant score change was found in 

SAIC (F=6.21, p=0.024). But it did not translate into 
clinical significance, because the mean baseline score 
was 30.94, lower than the threshold score for anxiety dis-
order. More studies are required to investigate the effect 
of ginseng on ADHD in addition to anxiety and mood 
disorder in the future (Table 3).

The limitations of our study are as follows: first, this 
is a small-scale open-label case study with 18 ADHD 
children enrolled without controls, the clinical responses 
to Korean red ginseng found in this study cannot be gen-
eralized for the entire ADHD population. The placebo 
effect might effect the result of this study because of 
the lack of control group. The calculation revealed that 
the sample size of 30 subjects is required to obtain the 
power that is 90% or higher in the four times of repeated 
measures t-test with the patients group. Our study was 
conducted with 18 subjects and the power was 67.4%. 
This indicates that the therapeutic effect of Korean red 
ginseng on ADHD cannot be sufficiently accounted for 
by the result in this study. It also indicates that the result 
from the clinical inventory that showed no therapeutic ef-
fect might have been false negative. Thus, we anticipate 
a large-scale study with a larger number of patients and 
controls in the future. However, we performed the power 
program analysis for the four sessions of repeated mea-
sures of t-test with 18 subjects and the result showed that 
the effect size was 0.33. As the editor recommended; sec-
ond, since red ginseng solid powder solely derived from 
Korean red ginseng was used, this study did not elucidate 
the specific constituent of ginseng that improved symp-
toms; third, the effective dose might not have been ad-
ministered to patients, because a single dose was applied 
irrespective of patient height and weight. In generally, 
an infant whose weight is 30 kg or over is given the dose 
that is similar to that for an adult clinically. The dose in 
this study was 2,000 mg of Korean red ginseng, which is 
2/3 of the general dose for an adult, 3,000 mg. In deter-
mining the dose, we considered that the mean weight of 
the infants at the age between 6 and 14, the subjects of 
this study, was 22 to 53 kg in Korea. It would have been 
better to set up different administration doses per body 
weight referring to the age; fourth, since laboratory tests 
were not performed at study entry and only physical ex-
amination was conducted, other conditions which could 
potentially influence study outcome were not evaluated; 
fifth, the study was only conducted in male patients and 
the outcomes may not be applicable to female ADHD 
patients; sixth, the long-term efficacy of ginseng was not 



233

Lee et al.   Korean Red Ginseng with ADHD

http://ginsengres.org

assessed, since the study was conducted over a short pe-
riod of time.

Further studies should be conducted in the future to 
clarify the clinical effect of ginseng on ADHD by aug-
menting the various limitations of this study. Ginseng 
has the potential to be used complementary therapy for 
ADHD in addition to conventional drug treatment, if its 
efficacy and safety are validated in the future [39]. 
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