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ABSTRACT

Purpose: This article is purposed 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.

Methods: 488 science papers which being put in Korean Academy Journal of Periodontology published from 2000 to 2006

was divided according to year.

Results: 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.
Conclusions: It is necessary to present the cases of inappropriate statistical methods in order to improve the quality of aca-
demic researches. Also, to apply adequate methods of statistics, it is suggested to report the articles periodically which are
comparing and analyzing the statistical methods that are applied in the international articles in periodontal field.

(J Korean Acad Periodontol 2009;39:399-405)
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(Table 1),
Table 1, Number of the Articles
il VEED 2000 2001 2002
1 18 18 20
2 20 17 15
3 17 13 18
4 16 15 15
Total 71 63 68
Table 2. Number of the Articles Using Statistics
Year 2000 2001
Number of the articles 46 45
using statistics (64.8) (71.4)
Total number of articles 71 63
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1. SAIEE HEst =28+

A 488%HY| = 5 T 7HA| ol TAVINEE AE-
S =2 308WH(63.1%) 019}, AR Wi T =%
= 2000904 713, 200104 63H, 2002W0lA] 68
H, 200304 603H, 2004dof|A 663, 2005H0]A 86,
2006\ d0l|A 7T4Ho| o olF FAZIHS 83t = 5
= 200094 463, 20014 453, 20024 40,
200304 343, 20044 43H, 2005W)4] 60,
200604 40H0|SItHTable 2).

E

2. HEZF SAH7IES

1O - O

AgE SAVIHY 5 B FAVHE 48 == &
308HFolA] 171A] WS ARGEE 7497 1723H(55.8%) &
(unit : number)
2003 2004 2005 2006 Total
10 19 21 22 128
17 17 21 22 129
16 19 22 18 123
17 11 22 12 108
60 66 86 74 488
()%
2002 2003 2004 2005 2006 Total
34 43 60 40 308
(58.8) (56.7) (65.2) (69.8) (54.1) (63.1)
60 66 86 74 488
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2 71 Wk, 271K 105%(34.1%), 371A] 21(6.8%), 1
231 47}A] 103(3.3%) ©|ATHTable 3).
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o} HEg] BAYO) HRE uu BANE
85 F =% 3088 B EAVMS 8% 7
7+ 230%(74, %) 0.2 7V BOKL, wlmaE] EAS
83 297} 54B17.5%), BA} WA BATNLG B
KJol] 283+ 397+ 243(7.8%) 0| K Table 4),

4. SHEE 714

A= A8H FAVME wed FAZIMY BlEa
FAVHOR EReP, R4d FAIMES 17FR]0]aL H
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o e EAVIES A8t =R 329375 19
Al ANOVAZ} 1513H(34 5%) 0% 7P Wkl Student
t—test7} 7T63H(17.4%), Paired t—test”} 32%H(7.3%) O =
Hgsiglh vind BANS H8% =R 1008
(24.9%) %=X Mann—Whitney U 70| 453H(10,3%) 0.2
7V Wk Wilcoxon signed rank test”} 36%H(8,2%),
Kruskal-Wallis test7} 18H(4.1%) 402 Z8E]QtHTable 5).
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AT 2001 E A= 458 2 13H(32.5%), 2002F %
o= 40 & 21H(52.5%), 2003 Lo 34 = 13
H(38.2%), 2004 o)A= 43H = 18TH(38.2%), 2005
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(11.9%), XA SA7IHS A8sfoF sk 9ol 2s
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6. MEE SAIES| 2LFEA

A == Bl SAVTHE 28 lold o7t B
H FELE 3 270%=H] ANOVA AJRY 3 iAol Ab
TARe S Y= et A soswe] =2 T 224
(7T1%) % 71 wWokal, wlEa2] 4Ql Kruskal—

Table 3, Number of Statistical Techniques Applied ():%
No. of : Year 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 3 3 10(3.3)
Total 46 45 40 34 43 60 40 308
Table 4, Number of Parametric and Non—parametric Methods Used ():%
Method Year 2000 2001 2002 2003 2004 2005 2006 s Al
Parametric 35 33 33 25 27 47 30 230(74.7)
Non-parametric 10 10 5 8 10 5 54(17.5)
Both 1 2 4 8 3 5 24(7.8)
Total 46 45 40 34 43 60 40 308
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Wallis test =of AFAAC R Bonfferoni 4L =35t Az Al EE 200080l = 137 3=ojA] 257}
Mann—Whitney U Z4& 830k 51 A90] maxal 7 =|olet] ANOVA Al T Ansiol s ASaAe &
ZAHlHo] ANOVA A4 & AR AA O Z Student t—testS 2| 9F= AHO7} 50|93l Repeated measure ANOVAES
-85t A7) 20H(6.5%), Repeated measure ANOVAS A gafof sh= Ao ANOVASE A-83t HL7) 43, v|&
Zg3fjof sl 3ol ANOVAE 2831 797} 14%H(4,5%) 24 A Cl Kruskal-Wallis test $of Ao
oz eRdtt Bonfferoni $~%4& £33t Mann—Whitney U A #-83]|
Table 5. Number of Statistical Technigues Used According to Data Form ():%
Techniques Year 2000 2001 2002 2003 2004 2005 2006 Total
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 Analysis 4 4 6 3 4 2 2 25(5.7)
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)
Repeated Measure ANOVA 1 0 1 3 1 2 0 8(1.8)
LogisticRegression Analysis 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)
Spearman Correlation Analysis 0 0 0 1 0 0 0 1(0.2)
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 test 0 0 0 0 0 0 1 1(0.2)
Total 70(16) 62(14) 60(14) 54(12) 76(17) 82(19) 34(8) 438(100)
Table 6, Error of Statistical Method Used ():%
Data form Applied Proper data form 2000 2001 2002 2003 2004 2005 2006 Total
parametric parametric 13 8 10 6 10 6 6 59(50.0)
parametric non-parametric 8 4 7 6 3 9 1 38(32.2)
non-parametric non-parametric 3 1 3 1 4 0 2 14(11.9)
non-parametric parametric 1 0 0 0 1 0 0 2(1.7)
unreadable 3 0 1 0 0 0 1 5(4.2)
Total 28 13 21 13 18 15 10 118
% of inadequate 28/46 13/45 21/40 13/34 18/43 15/60 10/40 118/308
statistical data form (60.9) (32.5) (52.5) (38.2) (41.9) (25.0) (25.0) (38.3)
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A3 5 Aol AFAEE 517 e 297} 6ol
a1, H|ESA AAJHRHO] Kruskal-Wallis test 0] AR
A7 02 Bonfferoni 44 £33+ Mann— Whitney U A4
& H8ajo Sk 7o) B4 ] ANOVA 5 A
SAAOE Student t—testES 223t HL7} 4H, ANOVA
A F AT AL Aok sHe 29 Student
t—testE 483t -7} 230k

2003\ d%=0ll= 67)] AmollA] 277 A% SL=T Repeated
measure ANOVAES: 21 83floF Sh= 750 ANOVAS 2%
ot A7t sWo|gly, w|wapE AAHPHS Kruskal-
Wallis test =of AAAC R Bonfferoni 4 =3t
Mann—Whitney U 23S 8ot sl 290] ms 2
AHHol ANOVA & AR AHA O 7 Student t—testS 28

Table 7, Frequencies of Error of According to Statistical Techniques Applied ():%

Technique applied

No performing multiple comparison

after the singnificant ANOVA test
ANOVA + Student t-test
ANOVA

Student t-test

ANOVA
Student t-test + Paired t-test
Student t-test

Kruskal-Wallis test

Mann-Whitney test
Wilcoxon sign rank sum test

Student t-test + Paired t-test

Paired t-test

Paired t-test

Chi-square test
Mann-Whitney test
Wilcoxon signed rank test
Paired t-test

ANOVA

Unreadable

Proper technique

Performing multiple comparison after

the singnificant ANOVA test

Kruskal Wallis test +

Mann-Whitney test (Bonfferroni)

Repeated measure ANOVA

Performing multiple comparison
after the singnificant ANOVA test

Correlation Analysis
Repeated measure ANOVA
Mann-Whitney test

Kruskal-Wallis test + Mann-Whitney

test (Bonfferroni)

Kruskal-Wallis test + Mann-Whitney

test (Bonfferroni)

Wilcoxon signed ranks test

Mann-Whitney test + Wilcoxon

signed ranks test
Repeated measure ANOVA
Student t-test

Fisher exact test

Student t-test
Mann-Whitney test
Wilcoxon signed ranks test

Fisher exact test

Total

2000 - 2006 .
vol : 30, 31, 32, 33, 34, 35, 36 =

5 2 6 1 0 6 2 227.4)
3 4 4 4 1 4 0 2065)
4 0 1 5 0 0 4 14(45)
3 4 2 0 0 0 0 9229
0 1 0 0 7 0 0 8226
1 1 1 1 3 0 7(23)
2 0 1 0 0 4 0 7(23)
0 0 0 0 4 0 2 6(1.9)
2 0 1 0 0 0 0 3(10)

1 1 1 0 0 0 0 3(1.0)

1 0 0 0 1 0 0 208)
1 0 1 0 0 0 0 208)
0 0 1 1 0 0 0 208)
0 0 0 0 1 0 1 2086)
1 0 0 0 1 0 0 208)
0 0 1 1 0 0 0 208)
0 0 0 0 0 1 0 103)
1 0 0 0 0 0 0 103
3 0 1 0 0 0 L

28/46 13/45 21/40 13/34 18/43 15/60 10/40 118/308

(60.9) (32.5) (52.5) (38.2) (41.9) (25.0) (25.0) (38.3)
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