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Introduction

Much of the clinical activity of P. ginseng can
attributed to its ginsenosides conténiCollectively, the
ginsenosides have been shown to have a stimulato
effect on the nitric oxide system in vivo with sebsent
effect on the immune system components, the vascul
system, and erectile tissufesIn addition, ginsenosides
have a direct effect on the hypothalamus-pituitdyenal
axis, as demonstrated in its ability to raise =™ ' o ; ;
adrenocorticotropic hormone and corticosterone inCIInlcal gffects of this hert_>._ Spec_mcally, V\{eaemmeq if
serum’ The main uses of P. ginseng by the publicrandommed controlled clinical trials provided este

revolve around these mechanisms of action of itdnat P. ginsengimproves the immune system comgsnen

ginsenosides: to combat stréSsimprove physical and exercise endurance, well-being, or cognitive fuorcti

mental performanc®® improve sexual performanéegnd ~ Nvestigational Plan

as a tonic to improve overall health (rejuvenatan Study Design \ -w
restoring vitality)> A recent systematic review of adverse 1€ meta-analysis design is a (note, retrospedsivee
effects and drug interactions of P. ginseng in ¢dfical  ©Nly kind of meta analysis, right?) meta-analysisiew
trials concluded that it is well tolerated in masers; with ~ ©f randomized controlled clinical trials using Pana
the most frequently experienced adverse effectg, (e. 9iNS€Ng in exercise, wellbeing, cognitive and imeun

diarthea, nausea, insomnia) being mild and rebier®i Systém functions. The primary end point was the
The more severe side effects reported in thealivee are  difference in mean effect between P. ginseng aadeplo

tachycardid, hypertensiodf;’ and hypoglycemid® The  9roups. _
potential of drug/herb interactions considering sthe Study Population

adverse events is real since theoretically ginsendd act The inclusion criteria for the articles within eachthe
to either potentiate the effect of hypoglycemicfour areas evaluated were Jadad Score greaterahan

equal to 3, P. ginseng as a mono-therapy, fulclagj
English language, and randomized controlled clinica

e The popularity of P. ginseng use in the Unitede&tad on
the increase. It is estimated that over six miljgeople in
Igye US use P. ginseng products anndalliowever,

espite the popular use and belief of its usefendere
és still uncertainty as to whether well conductdithical
studies support the purported clinical effects. this
report, we present a meta-analysis method for atialy
relevant published clinical studies documentingc#jme

medications or decrease the efficacy of antihypeite

medications. . _ a-
trial. The exclusion criteria were non-human stsdiess
*Corresponding Author than two studies being available to evaluate trdpeint,
E-mail: alachi@campbell.edu and study duration of less than 14 days.
Mob. 910.893.1703 Study procedure

Study Search Method
A literature search was performed using the follayvi
databases: Pubmed, Ovid, Cinahl, and Cochranewevie
articles. The keyword for the searches was Panagdai
with the limits set for clinical trials and humarstudies
that were available between X Date and X date were
evaluated. Data collection was done during summer
2006.

Study Selection

A total of 36 randomized controlled studies weren
using P. ginseng as mono-therapy (Table 1) for the
indications previously identified. Five studies wer
excluded because they were written in foreign laggu
One study was excluded because only the citatios wa
available. Two studies were excluded for not disbowus
the study objectives, 11 studies were excludedé&ming
Jadad score of 2 or less (see beldw)total of 17 studies
were initially selected for inclusion in this metaalysis.
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Six studies were excluded during the meta-analfeis
reason specified in the results section of thisorep
Figure 1 is a schematic diagram of the study select
procedure. Publication bias was examined by pigta
funnel plot of effect size vs. sample size of thed®s.
The heterogeneity of the studies was determinatubie
Q-statistics as described by Deeks et al (see Apipetf
Trial quality scoring

The quality of studies used in this meta-analysis
determined by using the Jadad scoring methddhe
studies were scored based on inclusion of the viahg;

to be not significantly different from placebo inyaof the
outcomes (Table 4).

2. Improvement in Immune System Functiont
A total of three studies were included for the ffina
analysis for the immune system function endpoirah(€
5).The duration of the studies ranged from 8-12 ksee
The P.ginseng used in the studies, were either @t kb
standardized P. ginseng extract. The outcomes tbake
to determine the effectiveness of P. ginseng hapaing
immune system function include; total lymphocytesal

leukocytes, natural killer cells, % neutrophils, %

randomizations, clear method of randomization, teub basophils, % monocytes and, % eosinophils.irRegg

blinding, clear method of blinding, intent- to trear

significantly enhanced the amount of natural kideHls (p

number of drop-outs mentioned. The maximum points< 0.0001) and the % basophils (p < 0.0001) when

possible are 5 and a score of 3 points or moredsired
for a study to be classified as a high-quality gtustudies

with 2 points or less are classified as low-qualitylymphocyte,

compared to placebo. P. ginseng was not significan
better than placebo at enhancing the amount of tota
total leukocytes, % neutrophils, %

studies.? Only studies that scored 3 points and abovemonocytes or % eosinophils (Table 6).

were used in this meta-analysis. The Jadad scofitige

studies that were used in this meta-analysis asenshn

Table 2.

Data Analysis

The meta-analysis was performed using the fixedcedf
method as described by Deeks et?AlThe calculations

B Improvement in Cognitive Function

A total of 2 studies were included for the final tme
analysis for the cognitive function endpoint whig
studies were excluded. Table 7 describes
characteristics of these studies. The duratioh®ftudies

the

were performed using Comprehensive Meta-Analysiganged from 8-12 weeks. The P. ginseng formulasl use

(Biostat, Englewood, NJ). The mean from each study
determined for the variable of interest in eachugro A
95% Confidence Interval (Cl) on the difference betw
the means was constructed. A p value of 0.05 ar\es
considered significant.

Results and Discussion

The aim of this meta-analysis was to determine the 4.

potential use of Panax ginseng in therapy by evialga
randomized placebo controlled clinical trials usiRg

Ginseng as mono-therapy. Specifically, the metdysis

looked at the effects of P. Ginseng in improvingreise

ability, cognitive function, immune system and Wweihg.

The results indicated that there could be potensal for

P. Ginseng in improving the immune system, as asll
improving general health.

A total of 11 studies were included in the final tene

were either G115 or standardized P. ginseng extiaxt
determine if P. ginseng enhanced cognitive functtbe
following parameters were looked at; auditive riact
time, visual reaction time, finger tapping test and
cancellation test. P. ginseng was not significatbyter
than placebo in enhancing any of the outcomes €T@pl
Improvement in Well Being

Two studies were included for the final meta-analys

the well-being endpoint while one study was exctude
(Table 9). The duration of the studies ranged fi@16
weeks. The P. ginseng product used for the studées
G115 at a dose of 200mg/day. The only two outcomes
that were used to verify the effects of P. ginstrag was
common to both studies were health and vitality. P
ginseng was significantly better than placebo at
improving health as measured by X (p = 0.019)voas

analysis. Figure 2 gives a break down of the studywot significantly better than placebo at improviitality

selection for the final meta-analysis, describine t

as measured by X (Tablel0).

studies included and excluded and reasons. ThdtgesuPublication Bias analysis

from the individual end-points are shown below.
1. Improvement in Exercise

A total of four studies were included for the fimakta-
analysis for the exercise endpoint. Table 3 dessrihe
studies included and the studies excluded fromfitred

analysis. The outcomes looked at for this endparitide
Volume of oxygen consumption (ML) Respiratory
exchange ratio (RER), Minute ventilation (VE), Heate
(HR), Peak anaerobic power, Indexes of habituakjziay
activity (leisure, sport, work and total activityrhe

duration of the studies were 8 weeks, and the isegig
used were G115 at different doses. P. ginsengfouasl

The results of the funnel plot of mean effect size
sample size were symmetrical indicating that thvesis no
bias in the publication of the studies using Psgimg as a
mono- therapy (Fig 3).

Heterogeneity Test

The Q statistics performed on the studies to deternf
the effect sizes were homogenous indicated thathall
studies were homogenous apart from the end-pofris o
basophils and total lymphocytes which were
heterogeneous (see appendix for equatibh§or the
heterogeneous outcomes, a random-effects model was
used instead of a fixed model.
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Strengths and Limitations of the Study
The results from clinical trials using P. Ginsesgnaono-
therapy has been equivocal, thus giving rise tonéed
for this present meta-analysis. The strength of theta-
analysis is that only high quality studies meeting high
standards of Jadad scoring were used in the ei@uat
Another strength of this meta-analysis is that @stlydies
using P. Ginseng as mono-therapy were includedén t
analysis which reduced the confounding factor seleen
it is combined with other herbal products.
The limitations of the study include the following:
1) The number of studies utilized for the
meta- analysis was limited. For the two (2) end-
points where P. Ginseng was found to be
significantly better than placebo only two studies
were used in the meta-analysis in each case.
2) Only published studies were utilized in
this meta-analysis and only studies written in
English were used. However, the results of the
publication bias indicated that there was no bias
in the publication of either positive or negative
studies.
3) There are variations in the type and
dose of P. Ginseng used in the studies that may
have affected the conclusion of this analysis as
well as the duration of the studies varied.
4) The method used in measuring the
outcomes varied from one study to another.
5) Finally, because this is a meta-analysis,
we cannot account for any confounding factors
in the individual studies.  However, since
randomized clinical trials were used, a better
control for these confounders might be
reasonably expected.
Conclusions
The use of Panax ginseng is on the increase igeheral
population as the awareness for herbal products and
alternative medicines grows. Thus, there is a nieed
more quality studies to be done using P. Ginseng as
mono-therapy especially looking at its effect irphaving
immune system and general health. This meta-asalysi
suggests that there is a potential use for P. Gnse

improving the immune system and general health. 1.
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INTENT TO
METHOD TREAT OR
RAN- | OF RAN- METHOD NUMBER OF | TOTAL
# DOM- DOM- DOUBLE | OF BLIND- | DROP OUTS | JADAD'S
STUDY AUTHOR IZED | IZATION | BLINDED ING MENTIONED SCORE
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5 Caron MF, et al 1 0 1 0 1 3
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12 Hong et al. 1 1 1 1 0 4
13 Engels HJ, et al. 1 0 1 1 1 4
14 Cho YK, et al. 0 0 0 0 0 0
15 Kim S.L, et al. 0 0 0 0 0 0
16 Engels HJ, et al. 1 0 1 1 0 3
17 Engels H.J, et al. 1 0 1 1 1 4
18 Ziemba AW, et al. 0 0 1 1 0 2
19 Kim SH, et al. 0 0 0 0 0 0
20 Reay J.L, et al. 1 1 1 1 0 4
21 Gross D, et al. 1 1 1 1 1 5
22 Sotaniemi EA, et al. 1 0 1 0 0 2
23 Choi HK, et al. 1 0 0 0 0 1
24 Scaglione f ,et al. 1 0 1 1 1 4
25 D’Angelo L, et al. 1 0 1 1 1 4
26 Morris a,et al. 1 0 1 1 1 4
27 Scaglione f, et al. 1 1 1 1 1 5
28 Jidong sung, et al. 1 0 0 0 1 2
29 Kennedya d o ,et al. 1 1 1 1 0 4
30 Srisuraparion s, et al. 1 0 1 1 0 3
31 Chiu SS 0 0 0 0 0 0
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Figure 1. Study selection Decision making Procefsagram.

Randomized Controlled study
Using
P. Ginseng [as Monotherapy

\
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Figure 2. Schematic Diagram of the study selectioprocedure

U7

Potentially relevant studie
identified: citations or abstracts
screened foretrieval (n=36

5 Studies excluded - Could npt
retrieve full text or written in 3
foreign language.

A 4

A\1”4

Full studies retrieved for morg
detailed evaluation (n=31)

13 Studies excluded - Failed to
discuss study objectives or
Jadad score of 2 or let

A 4

A 4

Potentially appropriate studies to be
included in the analysis (eithgr
quantitative meta-analysis r
qualitative) (n=18

6 Studies excluded — Missing
critical variables to make
meaningful comparisor

A 4

Appropriate studies that could Bbe
analysed by Endpoint (n=12)

\ 4 \ 4 \ 4 A 4

Exercise Endpoint Immune System Ept. Cog. Function Ept. Well Being Ept.
n=5 n=3 n=2 n=2

Figure 2 was adapted from Moher et al. “Improving he quality of reports of meta-analyses of randomisk
controlled trials: the QUORUM statement. Quality o Reporting of Meta-analyses.” The Lancet 1999 Nov 27;
354(9193): 1896-900.
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Table 3. Studies status with regard to their inclgion or exclusion from the analysis.
Studies included for exercise endpoint

Study Panax Ginseng | Jadad’s
First Author, year (study #) N M F | Mean age| Duration Type used/Dose Score
1. Engels et.al 2001 (23) 19 . 1 22.4+-6.0 8 weeks(G115/400mg/day 4
2. Engels et.al 1996 (24) 19 . 1 26.3+-1.4 8 weeks(G115/200mg/day 3
3. Engels et.al 1997 (25) 20 . 1 26.5+-1,.2 8 weeks(G115/200mg/day 4
4. Engels et.al 1997 (25) 21 . 1 25.0+-1.2 8 weeks(G115/400mg/day 4
5. Engels et.al 2003 (26) 2y 1y 10 26.2+-1.8 8 week G115/400mg/day 3
M = male; F= female; N = number of patients.
Studies excluded from final meta-analysis for eiserendpoint.
First Author, year (study #) Reason for exclusion
Allen et.al. 1998 (27) Standard deviation not ineld in results
Morris et.al. 1996 (28) Duration of study 7 daysl &ata presentation difficult to extrapolate
Gross et.al. 2002 (29) Study used COPD patientkewie studies included in the analysis used
healthy subjects.

Table 4. Results of the outcome in exercise endpts.

Oxygen Consumptiom (\/O2 mL/kg/min)

Study name Difference in means and 95% CI

Total
Engels et al. 1996 19

Engels et al. 1997 (200 ma)

Engels et al. 1997 (400 ma)

21

Respiratory Exchange Ratio (VCO2/\vvO2)

Study name Statistics for each stud Difference in means and 95% Cli

Difference Standard Lower Upper
in means error limit limit  p-value

Engels et al. 1996 -0.010 0014 -0037 0017 0.468
Engels et al. 1997 (200 mg) 0.030 0018 -0.005 0.065 0.002
Engles et al. 1997 (400 mg) 0.020 0025 -0028 0068 o.418

0.007 0010 -0012 0027 0.455

-0.25 -0.13 0.00 0.13 0.25

3
g

8RB

Favours Placebo Favours Ginsen a
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Minute Ventilation (VE) (L/min)

Statistics for each stud

Study name

Difference in means and 95% ClI

Difference Standard Lower Upper

P
in means error limit limit p-value Total

Engels et al. 1996 0.900 5722 -10.314 12114 os7s 19 i._," i

Engels et al. 1997 (200 mg) 2.700 10438 -17.758 23.158 0796 21 T = T

Engels et al. 1997 (400 mg) 9.200 7113 4741 23141 0196 20

3.935 4100 -4.100 11971 0.337 .*’
-8.00 -4.00 0.00 4.00 8.00
Favours Placebo Favours Ginseng

Heart Rate (beats/min)

Statistics for each stud

Study name

Difference in means and 95% ClI

Difference Standard Lower Upper
in means error limit limit  p-value Total

Engels et al. 1996 2.300 3510 -4.580 9.180 os12 19 i =
Engels et al. 1997 (200 mg) -1.800 2724  -7.139 3.539 0500 21 y -
Engels et al. 1997 (400 mg) -4.000 2696 -9.284 1284 o138 20 ‘T'-L'
Engels et al. 2001 0.000 4190 8230 8230 1000 19 T
Engels et al. 2003 -0.500 2328 5062 4.062 oss0 27

1174 1207 3716 1367 o.365 ‘

-8.00 -4.00 0.00 .00 8.00

Favours Placebo Favours Ginseng

Peak Anaerobic Power (Watts/kg)

Statistics for each stud

Study name

Difference in means and 95%Cl
Difference  Standard Lower Upper
in means error limit limit  p-value Total
Engels (2001) —0.250 o.a67 1165 o.e65 o.592 19 ‘ — s
Engels (2003) -0.330 o.2aa  -0.809 o.149 oarz 27 %
-0.313 o216  -0.737 o111 o.148
-2.00 -1.00 o.00 1.00 2.00

Favours Placebo Favours Ginseng
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Leisure

Study name Statistics for each stud

Difference in means and 95% ClI

Difference Standard Lower Upper
in means error

limit limit  p-value Total

Engels et al. 1996 -0.200 0330 -0.847 0447 0545 19 —

Engels et al. 1997 (200 mg) -0.300 0251 -0.792 0.192 o232 21 —

Engels et al. 1997 (400 mg) -0.300 0223 -0738 0138 0179 20 —

Engels et al. 2001 o.010 0240 -0.461 0.481 o967 19

-0.199 0127 -0.447  0.049 o116
-1.00 -0.50 0.00 0.50 1.00
Favours Placebo Favours Ginseng

Sport

Study name Statistics for each stud

Difference in means and 95% ci

Difference Standard Lower Upper
in means error Hmic limit  p-value  Total
Engels et al. 1996 ©0.300 o636 -0°a7 1547 o637 1o
Engels ot al. 1997 (200 ma) ©0.100 o613 1301 1301 os7o =1
Engels ot al. 1997 (400 ma) ©0.000 o610 1195  1aos 1000 20
Engels et al. 2001 -o.s80 o82a 2aos o7as ozas 1o
—o.0=1 o328 0674 o1z o.oza

—a.00 -z.00 .00 =2.00 a.00

Favours Placebo Favours Ginseng

WVWork

Stuay name Staustcs for each stuay Difference in means and 9506 o
Difference Standard Lower Upper
Th means A Wi T pevalue  Totar
Engets e =i 1996 —0.200 o217 -osze oaze oc.eas 1o =
Engels et 2l 1997 (200 Mo 0100 o258 0605 Oa0s oc.eos =21 =
Engels et al. 1997 (A00 me o100 o224 o3ss osss cess 2o —
Engels et al. 2001 -0:300 ©a7e ©eso ooso cosa 1o —
—o.126 o107 -o.=as o.0a= o.238 —

Total Activity

Statistics for each stud Difference in means and 959% <
Difference Standard L

Study name

Engels et al. 1996 -o.zo0 ossz 1920

Engels ot al. 1997 (200 ma) -o.300 o7e1  caiss1  azs1 o7o1 =z

Engels et al. 1997 (400 ma) -0.100 o717 -1s06 1306 oass =20

Engels ot al. 2001 -1a1s0 o024z =027 oO667 o211 1o —
o379 ©a0s  -1as0  o.azz o353
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Table 5. Studies Included for Immune System Functio Endpoint.

Study Panax Ginseng | Jadad’s
First Author, year (study #) N M F | Mean age| Duration Type used/Dose Score
1. Scaglione et.al 1996 (30) 227 g6 48 48.5 12 week G115/200mg/day 5
2. Scaglione et.al 1990 (31) 4p 18-5(0 8 weeks 118E100mg/day 4
3. Srisura panon et.al 1997 (32 20 - - 21-2? Bkaee Standardized 3
P.ginseng extract/
300mg/day

N= number of patients, M= male, F= female.

Table 6. Results from immune system function endats.

Total Lymphocytes

s.00 —a.00 o.00 a.00 s.00
FFFFFFF s Placebo  Favours Ginseng
Total Leukocytes
Stcy nam. - Difterence in means ana sses o
Scaione ot oI, 1 —=— ‘ ‘
e ot o, 1507 —_— - =
i

Natural Killer Cells

Study name Statistics for each study

Difference in means and 95% Ci1

Difference Standard Lower Upper
in means error timit Timit p-\value Total
Scaglione et al. 1990 17.140 a.o53 7.a32 26.848 o.001 ao
Scaglione et al. 1996 8.000 1701 a.e66 11.334 o.000 =221
8.96a 1.609 s.811 12.117 o.000

-27.00 -13.50 o.00 13.50 27.00

Fav ours Placebo Favours Ginseng
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Neutrophils (20)

Statistics for each stud

Study name

eeeeeee

Scagpione et 1. 1956 e ome aie mrem | o s H_r
Basophils (2o0)
m=sarn w1
Eosinophils (20)
Scagpione e . 1906 T e ome omes oosr | oo o =
e ) oazs oio1 oase oies  oass .'='
Table 7. Studies Included for Cognitive Function Bdpoints
Study Panax Ginseng | Jadad’s
: . Score
First Author, year (study #) N M F | Mean age| Duration Type used/Dose
Sorensen et.al. 1996 (33) 112 3 T4 51.5+B.5 &&kw Standardized P. 4
ginseng
extract/400mg
D’Angelo et.al. 1986 (34) 32 32 0 20-24 12 weeks 18&200mg/day 4

hitp://www .ijddhrjournal.com.
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Studies excluded from final cognitive function eoih final analysis.

First Author, year (study #)

Reay et.al. 2005 (35)
Kennedy et.al. 2001 (36)

Reason for exclusion

1day study duration

1day study duration
N= number of patients, M= male, F = female.

Table 8. Results from the cognitive function endgats.

Auditive Reaction

Study name

Difference in means and 95% Ci

Difference Standard Lower  Upper
in means e i

Trer T TR pvave  Totar
DAngelo et al. 1986 ©0.000 0008 ©o016 0016 1000 32 =
Sorenson ot al. 1096 5,000 6733 22107 a197  oasi 112
0.000 coos ©oo016 0016 0999 )
-23.00 -11.50 0.00 11.50 23.00
Favours Placebo  Favours Ginseng

Visual Reaction

b
]

SAangelo et ai. 1086

Finger Tapping

Study name

Difference in means and 95% CI

Difference Standard Lower  Upper
in ns error limit imit p-Vvalue Total
DAngelo et al. 1986 -8.000 4.921 -17.645 1.645 0.104 32 —_————
Sorenson et al. 1996 -2.500 1.897 -6.217 1.217 o.a87 112
3.211 1.770 -6.680 0.257 0.070
-18.00 -9.00 0.00 9.00 18.00
Favours Placebo Favours Ginseng
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Cancellation Test
Study name Statistics for each stud

Difference Standard
i error

Lower  Upper
limit Timit

DAngelo et al. 1986 2.000

4.000

2.052

Difference in means and 95% CI
p-Vvalue
2.4a69
Sorenson et al. 1996

Total
-2.838 6.838
15.015 -25.429 33.429

2.436 2722

o.a18 32

0.790 112

6.827 0.399

-34.00 -17.00

Favours Placebo

Table 9. Studies Included for Wellbeing Endpoints
Study Panax Ginseng | Jadad'’s
First Author, year (study #) N M F | Mean age| Duration Type used/Dose Score
Wiklund et al. 1999 (37) 384 -| 384 53.6+4{0 16keg G115/200mg/day 4
Ellis et al. 2002 (38) 24 - - 21.6+-2.) 8 weeks 6/200mg/day 5
Studies excluded from final analysis for wellbegrgpoint.
First Author, year (study #)

Cardinal et al. 2001(39)

Reason for exclusion

Study name

Difference

in means
WiKund et al. 1999

No matching outcome wligh $tudies included in the final analysis
N= number of patients; M= male; F = female

Table 10. Results from well being end points.

Health

Standard
error

Lower

0.600
-1.200
o.584

Elliset al. 2002

Uppe!

r
limit limit

Difference in means and 95% Ci

T

-8.00

0.250
2.603
o.24a9

p-value Total

o.110
-6.302
0.096

1.090
3.902
1.072

o.016
o.6as
o.019

384
24

-4.00 0.00 4.00 8.00

Favours Placebo

Favours Ginseng

hitp://www .ijddhrjournal.com.

(©)Int. J. of Drug Discovery & Herbal Research -




INTERNATIONAL JOURNAL OF DRUG DISCOVERY AND HERBAL
2(1): January —March: (2012), 267-271

ISSN: 2231-6078
RESEARCH (IJDDHR)

Antoine Al-Achkt al

Vitality
o Tmenes Sa:"“: e Sw‘f:&?: [RV— m—
piribpevene oFco 9087 oaan ooas oo oa | e
’ o.307 o.386 o0.359 1.153 o0.303 <9
Funnel plot of mean effect size vs
sample size
6
.
o 47
N
o 2
g L)
t O n T T ‘ T * T
()
c 20 100 200 300 400 500
@
[}
= 4]¢
-6
Sample size

Figure 3: Funnel plot of mean effect size (all engoints) vs. sample size

Appendix
C .
Q=1 W (yi—yy
Where,

C is the number of studies
W, = (ny np)/(ni1 + n2) with n being the sample size for treatment gr@)pand control group (2)

Vi = (Xg — X2)/S with X; andz are the averzﬁe end—_points for the treatment gaomdpcontrol group,
respectively; S is the pooled standard deviation:

S={[(m—1) (51)25 (n2— 1) () ‘CF: n. - 2)t”
_y = Ei=1 Wi WI(Zi=1 W)

The value of Q is compared tg/adistribution with degrees of freedom of (C — 1) $ignificance ¢ = 0.05).
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