creative
commons

C O M O N § D

Ol2XtE= otele =2E 2= R0l 8ot 7S

o Ol == SH, HHE, 85, Al SH L 58 = U
o OIXH MAEESE HdE = UsLICH
Ol HHES del SR 0|8 = AsU T

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

o 7lot=, Ol M& =2 MOISO0ILE HHEZ2l H<, 0l A =0l HE= 0125
S Bt LIEHLHO10F B LICH
o MNAEAXNZRE EE2 3IIE &2 0lE ZHE2 HEL X ZSLICH

AEAYH OHE 0I8XA2 dele f12 W20l 26t gets 2 X ZSLICH

01X 2 0l Ed = 772 (Legal Code)S OloiotIl &Ml kst 23 LI CY.

Disclaimer |:|._'|

Collection



http://creativecommons.org/licenses/by/2.0/kr/legalcode
http://creativecommons.org/licenses/by/2.0/kr/

[ UCI ] 1 804: 24011- 200000237533

A F A o] AL =% o)
SASE Bt



Q@A FAEHN A o] AL =5 e
SASE B

Study on statistical analysis of the journal of korean

academy of periodontology

20099 2¢ 254

=R



R@A Tt e Aol AANE EE
SAY %7

20081 10¢ o

z A0 a9



Sk ©
Fo| A

o)

i+
g

™

fol

X

Ny

L
o

oF

+

e
e
Jol”

X

N

A

K
|
Yol

X

Ny

%’1

114

2008 4



O

M)

M

il

10

ok

SERIN Y=

=
A

feY

—_

oJ
~

ok

il
0

ibJ
13!
_lp_
KO



FH
Jio
2_|'_|

Table 1. NUmMber Of the ariiCleg cererereeeerremrremmemeiii e 2
Table 2. Number of the articles Using statistics —rrrresesseesessmemennenened 3
Table 3. Number of statistical techniques applied -wereermeremrmrmmend
Table 4. Number of parametric and non-parametric methods used -+ 4

Table 5. Number of statistical techniques used according to data form -6

Tab|e 6 Error of statistical data useq -wrrereeerreeerermmermmmreemeneied 7

Table 7. Frequencies of error of according to statistical techniques

app||ed .................................................................................................................... ‘|O



ABSTRACT

Study on statistical analysis of the journal of
korean academy of periodontology

Yang-Jung Kim

Advisor: Prof. Byung-Ock Kim, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

When consulting with the statistician of biomedical field, there are some
difficulties between research member and statistician due to their
different range of wunderstanding.In order to escape eliciting wrong
conclusion due to the error of applying statistic method in periodontology
field, the purpose of this article is to present the correct statistic
method by pointing out the statistical errors after analyzing the method
of articles that were published in Korean Academy Journal of
Periodontology and made statistic processes in them.

In this study, 488 science papers which being put in Korean Academy
Journal of Periodontology published from 2000 to 2006 was divided
according to year.Over the papers which had statistical processing method,
statistic method of the year were investigated by check list and the
errors of the method were divided into these categories;1) Cases of
incorrect application of statistic methods 2) Cases which is difficult to
interpretate 3) Cases of incorrect application of parametric and non-
parametric statistic method and than made comparison and analysis by
statistician.

Items that showed errors in applying statistic method were total 21 items

above all articles and the case that did not apply Post-hoc analysis after



ANOVA processing had 22 items(7.1%), the most common case, and the cases
that applied Student t-test as the Post-hoc analysis after ANOVA
processing, the parametric statistics, when needed to apply Mann-Whitney U
analysis(verification) through Bonfferoni correction as the Post-hoc
analysis after the procedure of Kruskal-Wallis test, the parametric
statistics, includes 20 articles(6.5%) and the case that applied ANOVA
when needed to apply Repeated measure ANOVA were 14 articles(4.5%).

In the 308 articles that applied statistic methods, 59 articles(50.0%),
the largest portion of all, were included the case that applied incorrect
parametric statistic method when needed to apply parametric statistics and
38 articles(32.2%) were included in the case that applied incorrect
parametric statistic method when needed to apply non-parametric
statistics, 14 articles(11.9%) were included in the case of applying
incorrect non- parametric statistic method when needed to apply
non-parametric statistics, 2 articles(1.7%) were included in the case of
applying incorrect non-parametric statistic method when needed to apply

parametric statistics and 5 articles(4.2%) were hard to interpretate.
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JIEE |REotdXt ettt 200U

o SP2 19732 H 1999 IR H2tE (HEIXIF SIS N o LHE =25
St==E 662BS =48 2 8 JtAl Ol&2 SAHJIEES HE& =22
263 (39.7%)0I1AUCtD 2BNctHAM, O = 87H(33.1%)0H A SHIIES =&
o AWM 2FIH LAZJALH LLFE=2 & 18HACtD L HOIALH. O]

=3
=]
SN SHXCIE AN &t =255 HdZ SHEYES =46t &

Jtetedl O =XH0I AL

1. 83 Tz

O ¥F0AME 20008 FH 2006E NHAl Z2t=l THeh XIs=0tstelXle Sts=
Z 488B 2 AEE=ZE 2FotACH table 1).

Table 1. Number of the articles unit @ number
Year

Number 2000 2001 2002 2003 2004 2005 2006 Total
1 18 18 20 10 19 21 22 128
2 20 17 15 17 17 21 22 129
3 17 13 18 16 19 22 18 123
4 16 15 15 17 11 22 12 108

Total 71 63 68 60 66 86 74 488




. 2 2
1. SAIIYE HEs =2@

&M 488E2 = = J

(63.1%)0IACH. AEEZ LHE T =2 = 20008 0AH 718, 2001 0l A
63%, 2002 0lA 688, 2003EH0IA 60&, 2004EH0IA 668, 2005 0IA 86
B, 2006E0IA 74B0IACH Ol SHIIES HES =& == 20000l A
46E , 20010l Al 458, 2002201 A 408, 2003E0IlAM 348, 2004E 0l A 43
o, 200540 A 60, 20060l A 40E Ol ACH(table 2).

H 2. Number of the articles using statistics ()%

2000 2001 2002 2003 2004 2005 2006 Total

Year
Number of the
articles Usin 46 45 40 34 43 60 40 308
L ¢ (64.8) (71.4) (58.8) (56.7) (65.2) (69.8)  (54.1) (63.1)
statistics
Total number of
63 68 60 66 86 74 488

articles




HEE SHIIES =2 2H SHIIgEsS M8 =2 & 308EHS0HA 1Jt
A &dEH=s ZRIOb 172 (55.8%) 22 Jt& UL, 2ItX 105
(34.1%), 3JtXI 21(6.8%), 2l 4JtX 10#(3.3%)OIACHE 3).

Table 3. Number of statistical techniques applied () %
Year
No. of 2000 2001 2002 2003 2004 2005 2006 Total
statistical
technique
1method 21 27 24 18 22 36 24 172(55.8)
2method 21 13 15 12 15 19 10 105(34.1)
3method 3 5 0 3 5 2 3 21(6.8)
4method 1 0 1 1 1 3 3 10(3.3)
Total 46 45 40 34 43 60 40 308
3. 22 HIZ+H SHIIYE 2F
D22 HE2E SHIIES ER]E EH SHIgsS d2= & =2 308H
SHAM 2= SHIIYES st It 230B(74.7%) 22 JIE U, H
DN SHIIES MNESH ZRIF 54 (17.5%), 242 HIZ+H SHIIES
SAO HEs AL2F 24H (7.8%) 0IACH table 4).
Table 4. Number of parametric and non-parametric methods used ( ) : %.
Year _
2000 2001 2002 2003 2004 2005 2006 & Al
Method
Parametric 35 33 33 25 27 47 30 230(74.7)
Non-parametric 10 10 6 5 8 10 5 54(17.5)
Both 1 2 1 4 8 3 5 24(7.8)
Total 46 45 40 34 43 60 40 308

()%



o HIZSE SHOIEeZ 287
2 8ItANZ & 19Jt
A sHIIgEE =Hgot. 22 S

(75.1%)=0ll Al ANOVADF 1518 (34.5%)22 JF& Q10 , Student t-testJl 76
T (17.4%), Paired t-testJt 32E(7.3%) =22 HMELUCI. HI2+H S
llgs 88 =284 1098 (24.9%) =0 M Mann-Whitney U Z2& 0| 45%
(10.3%)22 Jt& %D, Wilcoxon signed rank testJt 36 (8.2%),
Kruskal-Wallis testJl 18E(4.1%) == NEZIRULt. (table 5).

20008 = 2H 2006E MKl 2 SAHIIY HES 329H(75.1%), HIL2=+H
SHIIES 1098 (24.9%) 2 24X SHIIYHRS0| 2F 30 L UL,



X 5. Number of statistical techniques used according to data form
() %.

T € niqgues
y 2000 2001 2002 2003 2004 2005 2006 Total
ear

Parametric 54 42 49 43 48 66 27 329(75.1)
ANOVA 21 21 25 17 25 30 12 151(34.5)
Student t-test 16 10 9 13 7 15 6 76(17.4)
Paired t-test 6 5 5 3 6 5 2 32(7.3)

PearsonCorrelation
4 4 6 3 4 2 2 25(5.7)

Analysis

Chi—-square test 1 1 1 1 4 9 3 20(4.6)

Regression Analysis 5 1 1 1 1 3 1 13(3.0)

RepeatedMeasure

ANOVA 1 0 1 3 1 2 0 8(1.8)

;f]illjzicjegressmn 0 0 1 0 0 0 0 1(0.2)

Factorial ANOVA 0 0 0 1 0 0 0 1(0.2)

CoxRegression Analysis 0 0 0 1 0 0 0 1(0.2)

MANOVA 0 0 0 0 0 0 1 1(0.2)

Non-parametic 16 20 11 11 28 16 7 109(24.9)
Mann-Whitney U 8 8 5 5 9 8 2 45(10.3)
Wilcox signed rank test 6 7 5 2 8 6 2 36(8.2)

Kruskal-Wallis test 1 4 0 3 7 2 1 18(4.1)

Fisher exact test 1 0 1 0 3 0 1 6(1.4)

SpearmanCorrelation

) 0 0 0 1 0 0 0 1(0.2)
Analysis
Friedman test 0 0 0 0 1 0 0 1(0.2)
Kendall 0 1 0 0 0 0 0 1(0.2)
Kolmogorov—-Smirnov
0 0 0 0 0 0 1 1(0.2)
test
70 62 60 54 76 82 34 438
Total

(16) (14) (14 (12) (17) (190 (8) (100)
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6. Error of statistical method used

OH

%.

1L
e

Proper data

form

Data form
applied

Total

2002 2003 2004 2005 2006

2000& 2001

— L — — —

6

1

13
8
3

parametric

parametric

non—parametric

parametric

non-parametric

non—parametric

parametric

non—parametric

1

unreadable

Total

118

10

15

13

28

13/45 21/40 13/34 18/43 15/60 10/40 118/308

28/46

% of inadequate statistical

data form

(32.5) (52.5) (38.2) (41.9) (25.0) (25.0) (38.3)

(60.9)
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M =2 S0lA SHOIES HEN UMM 27t 2HE =2 S 214
A0l ANOVA Al = ZtolA UM At=ZEE otk @ EIF &M 308
Hol =8 3 22H(7.1%)=2 ItE ¥, HI2sAH 2yl

Kruskal-Wallis test =0l AI=ZE2Z Bonfferoni ==&d= S&
Mann-Whitney U &2 = &Zal0F Gt =X =2 J0

S AMNZEHHOZ Student t-testS ZHZs HLRII 20H(6.5%), Repeated
measure ANOVAS HE0li0F l= Z 0 ANOVAE XSt BRI 14B1(4.5%) =
=2 LIEHCEH.

HEEE AHEH 20008 =0l= 1300 &=0A 27t LAZA=0M ANOVA
AN = ZUHSHMN AIRZEE Gt 2= ZRIF 5H0IALD Repeated
measure ANOVAZE ZEZ0li0F ot= Z <0 ANOVAE ZHEst Z<It 4H, HIE=+
& HYLHQ Kruskal-Wallis test =0 AISZE2Z Bonfferoni =&
S8t Mann-Whitney U &2 HE0l0F ot 20 2% 2 ZHOI ANOVA
= A=HE2Z Student t-testE HEs ZASIF 38, ANOVA Al = HEH
st Al=Z 8= HEooF 0l Student t-testE HE

20018 &0l 60 ESUHA LTI 2AHAZJA=M BIZ2+E YOI
Kruskal-Wallis test =0l AI=d&E2=Z Bonfferoni =+=&Z& S8t
Mann-Whitney U Z2&=S ZEoH0F ot= &

EHAE 22 Student t-testE HEsH BRIt 4H0IULD, ANOVA Al =

J X
gt AN=HES HEo0F of= ZR0l Student t-testE HESst 2RIt 4

rr
0
10
=2
H

DX LY ANOVA

>..

| = ZUHENM AIRZEES oAl 2= HRIF 2HO0| UL
20028 = 0ll= 1200 S=20AM 2FIF LAZJA =0 ANOVA Al& = Z kol & 0f
AN AIEZES GlA 2E E2IF 6HOI/ULDL, HIEZLH A2FEHOOl
Kruskal-Wallis test =0 AIFZ&2=2 Bonfferoni =#=&d=2 S¢gt



Mann-Whitney U 282 &HEZ0H0F ot ER0UH 28 AHEHO ANOVA =
Mgst AR 4H, ANOVA Al & MASH

AMNEZHEHSZ Student t-test
4 X

ANZZEEZ HEZ06H0F ol= B0 Student t-test& &&st HRIF 2H0|

9

20038 =0ll= 60 E=0HAM 2FIF AL} =0 Repeated measure ANOVAS
MEZol0F ol= R0 ANOVAE HEsH HARIF 5H0IYU H2H HAEHEH
Ol Kruskal- Wallis test =0l AM=EZASZ Bonfferoni =d=2 S¢&t
Mann-Whitney U 282 &HEZ0H0F ot S0 28 AHEHO ANOVA =
AZE2HO 2 Student t-testE E=Z8H HLXIF 4HOIULCH

20048 =0ll= 70 SS0HM FI0F AL JA=0 Correlation AnalysisE &
Z0610F ot= E0 ANOVAE &SSH ZRIF 7HOIY D HIZ+A 2dggol
Kruskal-Wallis test off AIE2&82S=2 Bonfferoni #$=3d& E¢&t

Mann-Whitney U Z2A& S H 20X &2 BRIt 4B 0|AULC.

0!

20058 0= 400 E=S0M 2F I YALZIA=0 ANOVA Al = Z oA 0l
A = Jd2Jb 6HOIYLD, HIZ=H & =
Kruskal-Wallis test =0l AI=ZE2&Z Bonfferoni ==&d= S¢&
Mann-Whitney U &2 NZ00F ol ER0 248 A
MEZELCZ Student t-testE HEsH JFRIt 48, HIZ
Mann-Whitney U Z2&ES X E6H0F ot R0 2=

t-test€ HE8 It 4E0IRULCE.

HAN 2 6|.I| oF

oo=2

o

20068 =0ll= 50 &=0AM 2FD
HEoll0F ol B0l ANOVAZE = 3
BN MEEHES OfN = B
O At

Mann-Whitney U 28 S X E0IX &2 HLRIF 2EHOIUCHE 7).

o -
0l

Kruskal-Wallis test



Table 7. Frequencies of error of according

to statistical techniques

applied ) %
. . . 2000-2006 =1
Technique applied Proper technique vol :30.31.32.33.34.35.36 g A
No performing multiple Performing multiple comparison
comparison after the after the singnificant ANOVA 5 2 6 1 0 6 2 22(7.1)
singnificant ANOVA test test
ANOVA + Student t-test Kruskal Wallis test +
Mann-Whitney test(Bonfferroni) 3.4 4 41 4 0 2065
ANOVA Repeated measure ANOVA 4 0 1 5 0 0 4 14(4.5)
Performing multiple comparison
Student t-test after the singnificant ANOVA 3 4 2 0 0 0 0 9(2.9)
test
ANOVA Correlation Analysis 0O 1t 0 0 7 0 0 826
ts_tfed;m ttest + Paired o beated measure ANOVA 1 11 30 0 7023
Student t-test Mann-Whitney test 2 0 1 0 0 4 O 7(2.3)
Kruskal-Wallis test Kruskal-Wallis test +
Mann-Whitney test(Bonfferroni) 0 0 0 4 0 2 609
Mann-Whitney test Kruskal-Wallis test +
Mann-Whitney test(Bonfferroni) ¢ 1 0 0 0 0 300
YZ!?OXO” sign rank SUM yucovon signed ranks test 1 11 0 0 0 0 3(1.0)
Student t-test + Paired )
~ Mann-Whitney test +
ttest Wilcoxon signed ranks test oo 0100 2(0.6)
Paired t-test Repeated measure ANOVA 10 1 0 0 0 0 2.6
Paired t-test Student t-test 0O 0 1 1 0 0 0 2.6
Chi-square test Fisher exact test 0O 0 0 0 1 0 1 2(0.6)
Mann-Whitney test Student t-test 10 0 0 1 0 O 2(0.6)
YZ!?OXO” signed  rank 1 nn-Whitney test 00 1 1 0 0 0 208
Paired t-test Wilcoxon signed ranks test 0O 0 0 0 0 1 O 1(0.3)
ANOVA Fisher exact test i 0 0 0 0 0 © 1(0.3)
Unreadable 3 01 0 0 0 1 5(1.6)
28/ 13/ 21/ 13/ 18/ 15/ 10/
Total 46 45 40 34 43 60 40 ' 10/308
(60 (32 (52 (38 (41 (25 (25. (38.3)

.8) .5) .5) .2) .9) .0) 0)

_10_
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