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Statistical Techniques and Misuse of Statistical Methods
in The Ewha Medical Journal

—From 1978 to 1995-

Eun Hee Ha - Kyn Ryong Choi*
Department of Preventive Medicine, Ophthalmology,* and Ewha Medical Research Center
College of Medicine, Ewha Womans University

Over the past 17 years, the number of medical rescarch papers in the Ewha Medical Journal
has increased. And the use of statistics to evaluate experimental and clinical research data has in-
creased. We observed statistical methods used in 730 articles from the Ewha Medical Journal
for a 17 year period(from 1978 to 1995). The most commonly used method was measurement
of central tendency with t-test, x*-test, ANOVA, correlation analysis and regression analysis(74.
8%). The second most common method was x*-test with t-test, ANOVA, pearson correlation(9.
2%), followed by epidemiological statistics(7.6%).

The observed errors of statistical method in 314 original articles were 585 spells(repeat No./
paper).

The most common error was that of no significant value and confidence interval(18.4%), fol-
lowed by misuse of SE instead of SD(15.5%).

Misuses of applicating statistical method included the use of the t-test instead of ANOVA in
comparing three groups(0.2%) and the use of the student t-test instead of paired t-test and vice
versa.

KEY WORDS : Statistics - Statistical method - Misuse.
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Aolgt A o9 2 Ao 79| s BAF
HAL 7k} Kot THo=E Fsd A oA gt
e A58t 0 #4549 AA2RE AAe £y
714, 994 == 254 5o B ol g B}
7Fe o]},

H A7 ol 2 AT Aol gigk Il Asle
Atz o w FRAolet & 4 YH] WA FUTE T4
o g e de B8t ARslEe) F8HE vt
7} TheFstAl €t

aHng o Ao A4 Foig Sus] AU 2
E& Uigle Aol ofda 1 golv} #aNd Bd /&
o] Ao tisle] W3E & Zojn 1 waks v
A dojA= AR FASES wRe R sto] Al ¢
3 wheoldt). oln) FA e AFAY 4F AR
U 71y, 2gm Rae] goF 2 A AEE 53l ¢
A "}, AR #Ao] 2 AT thde] g A2 AR
Tdahs o] opde 4t A7 £4& ARt
A2o) HEE 4o e FAE L%k el 1
FH o] 9l Rejr}?,

wEkA] Ag dA7AY NEE e Y F 9T 2
7 BN A7t BEEt A s Aol M R
i AT ANE ARy st A9 BF FAH
(statistical) ¥+ &4 (probability)7]9ol &slx
et olgjd wFHES o223 AL AT AFA
BEF U EEC] T84 28 wpam glrks o] A4
Feo| 9}7] diteltt.

o]y TAH sMde AEH ANl sidee FE
AR BAF 229 EAS ad2 AYA A ot
A BAE M9 Bl o1 E FESe /MEARS X
EEXE uigo 2 gt} 12|Bg o} AFfME a7
tge) £¥9} o AT ABNEL FE8) B W HF
g A7 iR 57 7S S835e] AFA) staAt
= ATE ov A PRk AYe 9 =ES
& wol 718 A= Agjelet & 4 Y?. 2 gt
=i 4 i goiME SAES A8l g5 84
o] Elx Ir}?,

T od Fde Fohlua sk FAA WEE
£ 9o} BATE AFHA & ATFAE0] ol F A
H3hedE A U A89 2FE HE F e oY
7HA ojE gl itk FAA WHES Jrig I=ERL
2y 9= AAHE3|A|(British Journal of Psychi-

o|

atry)ell 19773 TE4E 1978 69714 AAY 168H9)
=i g3 Ay E5E iy, 2H9 54 15 7]
& ¥ ¥ 2% 7|&, Students t-test, Chi-square
testES £4178 v} o] F 140%(83%)°) TAH 71E&
Fote 28E =E&Fed of skt 45%¢ sgEHE
6379 =0l FAF LFE WA A& Baglon
o] T RESE W, AR A i oF A B
okthar det. 1 9 v vl W (multi-compairson)F-4]
oxe] $AH 25FE 7 =FH° Chi-square test
A e AN EAIZ oplEe BAA oF 5 &
A%% vl gith. ST AT =7 BAA)
el B4 Wrke 918 AARE it v Qlvk o8
< AR 4 iy, PEY A4 2 48 FA
24 el 90.F, oo ME AE £& 5% T5HeE A
=EiEg

ol A= 1980dThel B E thaesysAd] 5=
=2 3799% 213E o A A B 91319
<, B4 A2 7149 B Bl deiME 2979
2001 97.6%7} 3ht ot ARIE Uls BAA
LF7} AEVE AR b ok EF 19893 % o
A AME =gl fF EHANE FAEH &
9 A 49 77} 13.0%% Y AV 74§00
19909 <143} EAE EAF 29 24 A4 $EER 9.
8~100%9] 278 AAsITt. 28U 71E oA T =
FE9] A7 ide] Uil gEAE dPdez0sdAY
Azt 7|78tz gAY Be £aE B4
Fojgts A FYvE T4 B4

nEbA] B AFoME FARA e B 2B =
E3le 97 =8 g3l 94T =% A4 330l A=
3t 9= g =24 U A9 o A o

T ERAAME AeAg) Zo] FAH LRI AHHAL

v}, olgejuiAe] =EEY FE EA4F Axd FAEY
9} Tl B3 APAE Wi oEN FF FARY W
el 058 A A% 71ZARE vhAsteAt &)
et

H7} AR 71%] Hlud WA 9712 5 Y
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A AR AF =E& nAou A ATE
Eo| & = Ut
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1. A7 o

£ A7 g2 1978 3¥ olsielid] FhERE
19959 68371X19] 7|7H5<t & 5344 AAE =E
7308 AFLE A7 RS E 31 ot EAEAMPE o] 24
Aolle T4 R 34, 77t ke # A7E AR F
31489 =%l AHE FAEY S BY ez
st

2. AT U8 U Y

19953 7€ 14914 99 3047149 717He<t ol
Adgn oA =M WESf] 1978 FE
1995d712]9] olgefiAE RS =7l AMA
57 A9 HH4E BN sist] S50, 0%
2P olay 5?, A8 T A 5o} o £ A
AEPOE Faz slo] AFA) a3 FARE oy
FALE Bt FRIIeH 728 uget A aF
717 & HY A nEd 5 £ 4 nosie] FAE
A vy 280 Ao} g MK (Table 1)E #43
i .

olg SH HA BE /1 BAEN WHES &
A3tg e A7 E(Fig. 1)< v 2

aA7-9] g2 479 EFig DA BE niek 7ol
AT =T A FAWYE Uizl dxd, HE=
FA5ta FARA dhe] JAA o Fof tiste] Hrlet
gou BARMA #5585 FA AFA AR st #

¥ 4 54 #9714 FHE2 24318

iﬁﬂ-r’ii”“ﬂ4 Bie SAENE 5 &2 At

514 TEE 5 9 H9 not-define, B0 ©]

°ﬂ Tohe A AT ENE 49 central ten-
dency only, 9%, So|x, At9dE, wAH¢} 2
g 87t AMEHAE FS- epidemiologic statis-
tics, t-test, **test, ANOVA, Pearson correlation,
non-parametric test, simple linear regression, 71€

Table 1. Check list for statistical methods for Ewha Med-
ical Journal

1. Was there a complete description of basic datas
1. Were there frequencies and percent distribution?
2. Were there means and standard deviations?
I . Were the presentation of statistical material used ap-
propriate?
1. T-Test :
1) Was there a adequate use of dispersion?
2) Were the “tvalue” and “degree of freedom”
given for the main results?
3) Was there the use of paired t-test for paired
data?
4) Was there description of power level and con-
fidence interval?
2. test :
1) Were the “x’-value’ and “degree of freedom”
given for the main results?
2) Was there description of power level and con-
fidence interval?
3) Was there correction for continuity?
. ANOVA :
1) Were the “F-value” and “degree of freedom”

w

given for the main results?
2) Was there description of power level and con-
fidence interval?
4. Correlation Analysis :
1) Was there description of correlation coefficient
(n?
2) Was there description of power level and con-
fidence interval?
5. Regression Analysis :
1) Was there description of regression coefficient
(gl
2) Was there presentation of regression equation?
1. Were the statistical methods used appropriate?
1. Wasn't there multiplicity on hypothesis testing?
2. Wasn't there r* instead of r and vice versa?
3. Wasn't there misuse of x*-test instead of ratio diff-
erence analysis?
IV. Was the inscription of statistical methods appropriate?

Soz 7939,

3. 87l 24 Uy
2 A7 d% E4E BHo2 sgens BE AR

(survival analysis)
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g A4 9498 F PC-SAS package(6.04)E ©}§3}o]
AaAE e 71& FAY testE FAo 83}
A fre] FEL 5%E AU

AT ZE

1978014 19953 6¥E 744 AN F T30 =&

Data collection by searching for The Ewha Medical
Journal from 1978 to 1995 years

v

Developement of Check list for Analyzing
Statistical Method

F 97 A gwje] =Fo] 3327 (45.5%), WA G
7} E=Fo| 232%(31.8%), 71x38 =8| 166¥(22.7%)
o]AHTable 2).

dx 2 19809=RE FHHY] Algkstel 19914
=7} 580 = 1 Bake 90l oA A 509
olE ARS8k Y-S & 4 k.

A 24 Wi FE&R5E Ay B 49 $ARY
WS 285 =80] 180002 (57.3%) B ®gkov 3
H2E UAAE gadA viad SAENS Bl s
A(65.3%) 22 Jelton 7|28, SAAY 08 §
ALY vhEe Agsla e A4S ¢ 5 dortolg 2

v

Analysis of Collected Data

ol frelatA] 3trH(Table 3).

Table 3. Application of statistical analysis by department

by department — — Ur.lit : TO(%)
by year Deparntment Application of statistical analysis x"-test
by statistical method Yes No Total <df>
by computer statistical package Basic science  59(55.7)  47(44.3) 106(100.0) 3.8
A Medical part 62(65.3) 33(34.7) 95(100.0) <2>
Find out the Misuse of Statistical Method and Analyze Surgiecal part  59(52.2)  54(47.8) 113(100.0)
Total 180(57.3) 134(42.7) 314(100.0)
Fig. 1. Outline of research design. NS : Non Significant
Table 2. Research papers in the Ewha Medical Journal by years Unit : No(%)
Department
Year — - - Total
Basic science Medical part Surgical part
78 13(36.1) 11(30.5) 12(33.3) 36(100.0)
79 14(43.8) 7(21.9) 11(34.4) 32(100.0)
80 8(21.6) 7(18.9) 22(59.5) 37(100.0)
81 8(26.7) 5(16.7) 17(56.7) 30(100.0)
82 11(36.7) 6(20.0) 13(43.3) 30(100.0)
83 12(22.6) 11(20.8) 30(56.6) 53(100.0)
84 13(31.7) 8(19.5) 20(48.8) 41(100.0)
85 9(24.3) 14(37.8) 14(37.8) 37(100.0)
86 8(25.0) 5(15.6) 19(59.4) 32(100.0)
87 6(19.4) 9(29.0) 16(51.6) 31(100.0)
88 11(30.6) 14(38.9) 11(30.6) 36(100.0)
89 5(10.6) 19(40.4) 23(48.9) 47(100.0)
90 6(11.3) 23(43.4) 24(45.3) 53(100.0)
91 9(15.5) 22(37.9) 27(46.6) 58(100.0)
92 6(12.0) 25(50.0) 19(38.0) 50(100.0)
93 11(20.8) 21(39.6) 21(39.6) 53(100.0)
94 13(25.5) 15(29.4) 23(45.1) 51(100.0)
95* 3(13.0) 10(43.5) 10(43.5) 23(100.0
Total 166(22.7) 232(31.8) 332(45.5) 730(100.0}

*include 1995. 6.
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Fig. 2. The use of statistical analysis by year.

ol AT 7)x B3 g4 Ao FEE] 4
Hy ¥ vg3 Z2ohFig. 2).

78R 837 E 71x FEAGH EARNS o B
o] &g3l5i o} I o] FdE U AEAN FARNS
ol Al3slm glor E3) g9dE FASA F718l
TS & gk

g FFE A 7R AR /T dRe AvEd
E5H 54 A7IAE AR %2 At 249 (T7.
%)% o gsiu sz Ust AQ, 99 Ad, 71z
8 golglon FHER fojg 2ol E(p <0.05) YRR
tHTable 4).

olg dxdZ 7| A& Y4 AEo e FEdo A
HEE 80 2ol 712 A5 A o Bo] A5
w80 FHHEE 94 HEolA R Sr1stE e o

Table 4. Statistical analysis with computer statistical

package Unit 2 No(%)

Computer statistical package — x*-test
Department

Yes No Total <df>
Basic science  18(17.0) 88(83.0) 106(100.0) 8.5*
Medical part 31(32.6) 64(67.4) 95(100.0) <2>
Surgical part 21(18.6) 92(81.4) 113(100.0)
Total 70(22.3) 244(77.7) 314(100.0)

*n < 0.05

A 89d¥E F43) F718tn U8S ¢ 5 UtHFig. 3).

ol AV MAF FHHN FALA, BA H#H7IA
o] AMgo] dAH I LS & 7 Ak(Table 1, Fig. 2,
3).

7128 97 =2 glojA 2o} (83.0%) TA
7IXE AHE3IA ektou AFE B4 A7IAE A
7S disle] Ay 8] YAE A-9dE SASE
ol &8ttt (6.6%) Aot the Agols FHE J
7148 & AAEA % UK Table 5-1).

G AT =R M E FE0](75.0%) TA
F|AE AHE31A] gokot ALgat el Wia, vl
F29)3} So|x SPSS(3.4%)2, A, Hia, oA
9ju}ol A SASE(1.9%) AHE-3HA2L) 4179 =EelA
= AR 57 d71A4 dig 7iee] BEEste] F5H
A HA7AE ol&3AT ToET dFETn U
(Table 5-2).

F2 AHEE AR EE AREE VSR
sl ol ttesttt x*test, ANOVA,
analysis, regression analysis, W25 A4 5& 2ol
AN (T4.8%) A 07 TR xtestE 71EOZ 3}
i t-test, ANOVA, Pearson correlations 24|51z 7
$7H9.2%) BT} ttest} ztest BF A1P(4.0%)F

correlation

- 347 -



(o)}

NN

0

79 81

82 83 85 86 87 88 89 90 91

92 93 94 95 (¥

t-CIinical Science m=Basic Science

Fig. 3. Use of computer statistical package by year.

Table 5-1. The use of computer statistical package in basic science

Unit : No(%)

Computer statistical package

Department 5 5 Total
Non SAS Others

Anatomy 7(100.0) 0(0.0) 0(0.0) 7(100.0)
Parasitology 14(87.4) 1(6.3) 1(6.3) 16(100.0)
Physiology 3(75.0) 0(0.0y 1(25.0) 4(100.0)
Biochemistry 25(96.2) 0(0.0) 1(3.8) 26(100.0)
Preventive medicine 7(46.7) 5(33.3) 3(20.0) 15(100.0)
Microbiology 1(50.0) 1(50.0) 0(0.0) 2(100.0)
Pharmacology 11(100.0) 0(0.0) 000.0) 11(100.0)
Pathology 13(76.5) 0(0.0) 4(23.5) 17(100.0)
Biology 7(87.5) 0(0.0) 1{12.5) 8(100.0)
Total 88(83.0) 7(6.6) 11(10.4) 106(100.0)

# : Statistical Analysis System

799} Pearson correlation analysisE AHEE F9%
1%(0.41) ¢1gic}. 8+ epidemiologic statistics® 19
(7.6%)90212™ linear regression¥ correlation(3.
2%), survival analysis(2.4%),
analysis(0.8%)% A= 1 2l° S ¢ F

multivariate
tHTable

@ : Not defined computer package

7128 AT =8 Ao F2 A BA BN ¥
We FpdE AWRA fFEe] central tendencyE T
Ao slo] t-test & z-test T xestE o183
o H|5:d Aot dt &gz vjBEd|A ep-
idemiologic statisticsE AHEEIYE Aol E7)8 w3t
(Table 7-1).

A G =RAA% F2 central tendency®t t-
test, x*test5-2 AHE3hs Aol oy Ui AR
ATt E F2 survival analysis® o} €30 &
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Table 5-2. The use of computer statistical package in clinical science.

Unit : No(%)

Computer statistical package

Department None SAS* spss? Others® Total
Internal medicine 14(60.9) 0(0.0) 28.7) 7(30.4) 23(100.0)
Pediatrics 5(33.3) 0(0.0) 0(0.0) 10(66.7) 15(100.0)
Psychiatrics 10(71.4) 17.1) 17.1) 2(14.3) 14(100.0)
Neurology 3(50.0) 0(0.0) 0(0.0) 3(50.0) 6(100.0)
Dermatology 15(78.9) 1(5.3) 0(0.0) 3(15.8) 19(100.0)
Radiology 16(94.1) 0(0.0) 0(0.0) 1(5.9) 17(100.0)
OB & Gyn 12(70.6) 0(0.0) 0(0.0) 5(29.4) 17(100.0)
General surgery 8(72.7) 1(9.1) 0(0.0) 2{18.2) 11(100.0)
Neuro surgery 19(90.5) 0(0.0) 0(0.0) 2(9.5) 21(100.0)
Orthopadics 7(87.5) 0(0.0) 0(0.0) 1(12.5) 8(100.0)
Plastic surgery 17(94.4) 0(0.0) 0(0.0) 1(5.6) 18(100.0)
Chest surgery 3(60.0) 00.0) 2(40.0) 0(0.0) 5(100.0)
ENT 6(100.0) 0(0.0) 0(0.0) 0(0.0) 6(100.0)
Urology 5(83.3) 0(0.0) 0(0.0) 1016.7) 6(100.0)
Anesthethology 8(57.2) 7.1 2(14.3) 3(21.4) 14(100.0)
Ophthalmology 7(100.0) 0(0.0) 0(0.0) 0(0.0) 7(100.0)
Others 14100.0) 0(0.0) 0(0.0) 0(0.0) 1(100.0)
Total 156(75.0) 4(1.9) 7(3.4) 41(19.7) 208(100.0)
# : Statistical analysis system  $ : Statistical package of social science
@ : Not defined computer package(including QBSTAT, DBSTAT, VIDS IV)

Table 6. The kind of statistical analysis method in the Ewha Medical Journal

Statistical method No(%)
Central tendency or dispersion only 61(24.6)
Central tendency or dispersion only and t-test & z-test 77(31.0)
Central tendency or dispersion only and x-test 8(3.2)
Central tendency or dispersion only and ANOVA 7(2.8)
Central tendency or dispersion only and Pearson correlation 7(2.8)
Central tendency or dispersion only and simple linear regression 2(0.8)
Central tendency or dispersion only and non-parametric 6(2.4)
t-test & z-test and x*test 10(4.0)
x-test 18(7.2)
t-test & z-test 10.4)
t-fest & z-test and Pearson Correlation 1004
Epidemiologic statistics 19(7.6)
x*-test and ANOVA 3(1.2)
x*-test and Pearson correlation 1(0.4)
ANOVA and Pearson Correlation 4(1.6)
ANOVA and non-parametric 3(1.2)
Simple linear regression and Pearson correlation 8(3.2)
Pearson correlation and non-parametric 1(0.4)
Time series 3(1.2)
Factor analysis 1(0.4)
Multivariate cluster analysis 2(0.8)
Survival analysis 6(2.4)
Total 249(100.0)
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Table 7-1. Major statistical method in basic science

Major statistical Method

Department
First Second
Anatomy t-test & z-test Central tendency or dispersion only
Parasitology Central tendency x*-test
Physiologycs Central tendency t-test & z-test
Biochemistry t-test & z-test Central tendency

Preventive medicine

Microbiology Central tendency
Pharmacology t-test & z-test

Pathology Central tendency
Biology Central tendency

Epidemiologic statistics

x*-test

Epidemiologic statistic
Central tendency
t-test & z-test

t-test & z-test

Table 7-2. Major statistical method in clinical science

Major statistical Method

Department

First Second
Internal medicine t-test/x*-test Survival
Pediatrics t-test/central tendency Simple linear regression/correlation
Psychiatrics *-test/ANOVA Central tendency/multivariate analysis

Neurology t-test/central tendency

Dermatology Central tendecy
Radiology Central tendency
OB & Gyn t-test

General surgery Central tendency
Neuro surgery
Orthopadics

Plastic surgery

t-test/central tendency
Central tendency t-test
Central tendency t-test

ANOVA/non-parametric
ANOVA/correlation
Correlation

Central tendency

t-test

*test
ANOVA/correlation
ANOVA

Epidemiologic statistics

Non-parametric

Chest surgery Central tendency/non-parametric
ENT Centra! tendency

Urology t-test/central tendency
Anesthethology t-test/central tendency
Ophthalmology Central

Tendency t-test

ol3} el A correlation analysisit regression analysis&
MBI, ANFAE multivariate analysisE, 41
A3, 593, vl FolA HES A BNk o]
43 A2 VERTHTable 7-2).

Z} BAEA W] AME o7t 7125 Wisk A ¥
3, o5} AG gajol] w Zolrt AEXE ATRI] 9
&o] PtestE AlAS A7 BARAE AHE A3k AT
£ 712go] U, 93 Agur Be HoR {3 2}
°](p <0.01)E YeRRLH g thE FARAEA
tjste] PR Foldt Aolg JERIAE Ysith. FAE
227} A" A(linear regression analysis ©]3h)<

testoll Az (cell) 7IHERF7H 5olatels] wiEelt}

(Table 8).

A7k o] % 197804 19954 683 Al0lY] & 730HF
AR e AEA diste] A9 £ 23 F 3149
o} 9AF 1809 =EoA BAENE Al ¥
5857¢) Q%7+ BEE ATHTable 9).

ol =EolA veRd FARA el A o]
A& WE FEI AFE ANEI7] HEd 585210]
g3t B =R ttestE AMEEI o t-teste]
Fo 58 AAA EAVH18.4 %), tvalueE A5}
A 4gk1(3.1%), SDUIA SEE AHEstn IS5
5%). x*testol e valuest AHEE AAEHA gt

21(5.0%) #2] 558 AFA g F+E24%) AR
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Table 8. The difference of satistical method among department

Unit : No(%)

Basic science Medical Part Surgical Part Total x;-itef:t

Not defined 16.0%*
Yes 95(89.6) 63(66.3) 87(77.0) 245(78.0) <2>
No 11(10.4) 32(33.7) 26(23.0 69(22.0)

t-test 3™
Yes 31(29.3) 39(41.1) 41(36.3) 111(35.4) <2>
No 75(70.7) 56(58.9) 72(63.7) 203(83.8)

Central tendency 6.2"
Yes ‘47(44.3) 57(60.0) 51(45.1) 155(49.4) <2>
No 59(55.7) 38(40.0) 62(54.9) 159(50.6)

X -test 2.2
Yes 5(4.7) 9(0.4) 6(0.3) 20(6.4) <2>
No 101(95.3) 86(90.6) 107(94.7) 294(93.6)

Simple linear regression*

Yes 1(0.9) 6(6.3) 3(1.2) 10(3.2)
No 105(99.1) 89(93.7) 110(97.4) 304(96.8)

Pearson correlation®
Yes 1(0.9) 14(14.7) 3(2.7) 18(5.7)

No 105(99.1) 81(85.3) 110(97.3) 296(94.3)

ANOVA*

Yes 10.9) 7(7.4) 5{4.4) 13(4.1)
No 105(99.1) 88(92.6) 108(95.6) 301(95.9)

Epidemiologic statistics®
Yes 0(0.0) 3(3.2) 6(5.3) 9(2.9)

No 106{100.0) 92(96.8) 107(94.7) 3%(97.1)

Non-Parametric’

Yes 1(0.9) 14(14.7) 3(2.7) 18(5.7)

No 105(99.1) 81(85.3) 110(97.3) 296(94.3)

Total 106(100.0) 95(100.0) 113(100.0) 314(100.0)
*p < 0.01 *p < 0.05 NS : Non-significant

# : The statistics were omitted because of cell number(under 5).

on I tjgt AYE S XA GRAY A%
A BAE AN G2 A4E UNATH0.8%). ANO-
VA testdl A= Fvaluelt AHEE AABEA gkt
1%), FoFes AR 2 A9=(1.7%) dde
£3) UF vEE 31X I t-testE o7 W A3 A
L%(2.7%) AT AE FYoAE Ad Age 7Y
F58 ANSA AU AR AFE AAEIA G2 A%
T4.2%)8%eH 3 ENdMEe IJAAE AAEIA
& 497 19 gisith e A4 84wy Hay
L5 tiste] AHRE W& A5 BA] gol 242 19
Aol ot Al Fe HlsaANdlE ANOVAE HAfs]of 3
= ttest® oJHW AR A4, ttestE AAEof

o= ANOVAE AN Z+E AUAN2™(0.6%).
paired t-test® Ald)3lofo 3l= 99l student t-
testE AlAWBI(11.1%), student ttestE A3}
oF 8lt} paired t-test® A ANTH0.9%). =&
AAAFDE FAAFOR AN e vl&xld] o
3 AAE Aol shet] estE AAET AT
A BN 9 U] LHEE BE + EEAEA] HH=2
AAstAot Y] BIF+ETAAE  H7)51HoH
paired t-testelld p-value® 2714 71807} -
test® AAIBIAL PestE AT Aoz AE BUIF A
&= Uit
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Table 9. Misuse of statistical methods in the Ewha Medical Journal

Misuse of statistical methods ) No*(%)
Incomplete description of basic data
No verification of normal distribution 79(13.4)
No frequency 45(7.7)
No percent 18(3.1)
Mean without SD 23(3.9)
Without Mean + SD 2(0.3)
t-test
No verification of control 11(1.9)
Misuse of SE(instead of SD) 91(15.5)
No degree of freedom or t-value 18(3.1)
No significant value and level 109(18.4)
Student t-test instead of paired t-test 65(11.1)
Paired t-test instead of student t-test 5(0.9)
X-test
No degree of freedom or x*-value 29(5.0)
No significant value and levels 14(2.4)
No verification of fitness test about sample 3(0.5)
. No adjustment of contiuity 2(0.3)
ANOVA '
No degree of freedom or F-value 12(2.1)
No significant value and level 10(1.7)
Repeated t-test instead of Manova 16(2.7)
Correlation Analysis
No significant value and level about correlation coefficient(n) 12(2.1)
No correlation coefficient(r) 122.1)
Regression Analysis ;
No regression equation 1(0.2)
Misuses of applicating statistical method
z-test instead of t-test(2 groups) 1(0.2)
t-test instead of ANOVA(3 groups) 1(0.2)
ANOVA instead of T-test{2 groups) 1(0.2)
Regression coefficient(r’) instead of correlation coefficient(r) 1(0.2)
x*-test instead of difference of ratio 1(0.2)
Misuses of inscripting statistical Method
Mean + SD instead of Mean =+ SD 10.2)
Two p-values in paired t-test 1(0.2)
x%-test instead of t-test 1(0.2)
Total 585(100.0)

#  Include the repeated event

ARSI E thdoz sl ofd FR/e FA el A
LEYEA SAEY PHe HEPEAE v
A=HAct £ A7t olsteltiA] =9 A& Bl
B ATE ogeuix] =Y A7t olF AFAAY A AED o] oy ¥ drAtEe] s Ee

[

al
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AR SH% Frixolga FEE 5 gk oyt
SAEA 93] B A 5o dojd Ag L uige
Z ojgojuix|ol] AHE-H AR WY ZF9) 0]9) A}
&0 HEFA Y BF& vfolse] FF o|2fst 277 H
2312} el 718 ARE AFeaa) sEL o
=3

ojshopo| A o] BARA W) AEof tldleis B
A LAV 1 o|2H ZA7}L AAEH gtk 2
it §A FEIPE old B drAEe] 47 "E)
de vF dalistAl whEelA glo ofHgol Brh 18
8 z7)dE 7beshd BAEAY B8 Fel g R
#o] olslsojopt HxHom =xHQ Ao] sVeT
F & Aojr}. HT A Aeldl FHE FA A=
FEAA @Aty ojmt A5 EX 1 ARZRY &
BAAANNTE FAFARIA 2z 7Vespy] wiel &
FEE AT £ othd g3ie 5AXE 472 ol
Yo] opr}. FiFElE Beshy] Wit XY TAH
Yoy Aol tigh sl el ZE dEE Eue
FFE 222 €9 Aad g G727 Aest B
= AFHE JET. 13B2 =7e] 54 Mast Hol '
AX LR frolg AAE FEgitheE Anrde o7 7
A e B g -3 A8 3 34 AREA,
ALY 9] A 82 HHAEA, BA HNAE A
B3 FFEAAM U2 2AE AdE sdEis
A, R4 87| e FAAEA7) oS Fast
o g 4 glok g ru RS gt o] e
A A71AE AHESPE HA EA] B A 91714
E AMSIAEAE AAsteof s}

B dAola ARgE AR dAME F3t olF
197894 1995 685 AtelS] F T30HF BAIEY W
el HAA e tsle Ay £ As F 31499 9AF
180 9] =R BAEAE AT 71 Bol AHE-
H AL HEEE A5 ttest) X testS
or Z 585719 @57t #AHI|Y. o) Ydzhe] Ut
s3] 9] BAA A F 20489 =75 FAA=
7t gl 97} 1139, EAAEE 8995 SAME S
82| 9L o7t 2942 1 Ba AREE BAVEE
T ttests} B¥FHo] Wol AMgHUTG & A%
Juzychs'?s] Ophtalmology 1990 % 232RFdM &

AX7t fle AU TR BAAEE 15500%F
EAXE WS de|A o A9t 4.7%, 71 2ol A

45 Uye
Art.

BAE 2579 glojre %L AFdA SDY4l SEE
AMEEIAL AT ttest, XetestolME t-valuert -
value 281 AGEE A FRor f9] £5&
ARG FE B4=(2.4%) AATE ANOVA best‘)ﬂ"i
% Fvaluett AFEE AN g3 F9552
4 e A9 gdglon 58 o wuE §x) ‘\%7
ttest® o] W AlE A= YTt A £
2 AT Fo FE& ANSA FAY AE ATE
A g2 A4 dglen A B E FH2
& AR G2 A97t 18 Usich =8 A4 24
W Hge] oFd digte] AHEE HE ByE A &
o} Ztz} 1HH ol o} trtestE A ok i=s] ANO-
VAE HAE %X 9%loH, paired t-test® A 33]o]
oF 3= 790l student t-testE AWsHIL, student
trtestE AlaYtojo} 3t paired t-testE AWz AN
=3

259 FAelA X g (mean, median, mode)3 4t
EEEF ol iyt AFgHY J|EZAEE BEI] V)&
3l & glor A+ BE FAHE 7IZARE o
2 Qg AEZEF o]=20A] P& FAstolof
B,

ttest@¥ A vsg Jvdsela

ek

P
B

= tﬂ
T W

-
rlo

EF QA0 ¥E BAR] 5ot &
= ol FEA 7} %’S‘ x]9] A CE FAEE
EFEA- J1ed BE REEY] Hix 9 ¥E
nlge] EEEe] Eﬁéib«] HEEE G
AFo|tt, EEAE EFHART Fof 24x.e]
Ex AHEE Foluo|A ] e BEeAt
& AR f5g A gk g0, weEbA v1zA
29 FANE EELAE AMEERA] tojot 3he =5 &
FHAS} BELAE o] dEER E45PE .

HhEA e 2 EAF el 7554 (statistical inf-
erence)dll o ARTXNEL ps T THEEA
(hypothesis testing)# 41#77Hconfidence interval)
F4& ¥ B3A (parameter estimation) 22 1}
TG, BAH PR AME g (alterna-
tive hypothesis : 7Fa54xp71 Wy 434} &=
7Hd)olvt AFHE(A7H, null hypothesis : tlg€7Hd
B s 439 M-S AR Hed =g
2, BAgHeE AF/HEE 7)Ao diFes

a5 e

F

2]

o, b W HN
oX 2k o
°Fﬂ JIN
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HE7M S ARk Be] Helsle] ARgHh B4 0.
058 AAEA sHbiostatistics)hA = 71Foz A,
ol v 0.058 FolFEoZ FJtiH 5% BEL
Zela AFMEE BAse] ddd o d7ake) 7
£ AR Aolth, ATFAEL w2 p-gholl i3l
ojd g Zh=d), 2P pgto] | BAH By
atollA) v shute] BAlolY A g 18-S B
7VEs FE AR ot aglen p-gtol &9
FEoI81] gho] dojAjopgt 1 @7 B AAB S o] B
g Aol We AL ARolga At 2y B4
AN e & BABK SAY U983 23
A @3 p-gkS I ALE 2ARE AR g
a4 k.

AA Z+=9] 30871 JournalolA Felstm 9l Int-
ernational Committee Medical Journal Editors
(ICMJE, 1988)”e1A] 22 biomedical journal®] un-
iform requirementell AA|E BAEA] Wy A8 it
Aol B3 157k A 58 e deat
2}

« I Fopf 3 A2o] e FAL =Rl AAE
A73E 74X 3 9 A (original data) & AFE S
uhg A BA EE 71

» 7VEPE AE P 28 &2 oA e BEA
o i3t A-g A EE AHEsle] AHXE 7|&d.

« A3 7P ZAA tigk p-valueo Tt &= A
& Hgta A T2 @A BAse] o g ARAE
F73ke Ao] v sie).

o 529 & oiste] ne e 713t

« Age] AZAA e sle] Ej3tet

cod AY AT AE Fd] B3 GF SoMe
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« 712AQ BE B9 E BEeHA st #F TE AA
sle}.

» fEo) FE Fo dlgle] R udEHE3 YAE
olxje) gehat L),

c i B4 Z2aRE AHSIFEAE A BHA
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o A7 oA e BARA TEE BAE 97 2
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- B9} e "ad uE
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gqe S5 gk
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« $A £olg} oto], BE Hgol tiste] FAlsE]

B AR oj2uet T, dE, AR BE Fjd)
I Y= AAHYAE E38lar ICMJIES] uniform re-
quiremente] Tt U d7 FAE shix gk
#Holr}.

a2 Ydx 94 AT =2 Y EA% yie A
e AY AAEE AL dor FUdAE S
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gt 28$ Fr=gd dolX BAH 1A AgE AR
A %3 gle A9 Fds 5 S HEstn A B
g A 5o desd 9r1E B8 AnEugt E8iv)d
B3 ARE /AL Y& Aoz waHth T3 of
H =F9 ¢ FRo| ARFHJHE A& nYolA A3}
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4T 3

197891 A 1995 683 7HA) AR £ 7308 =8
% A3 A 3je) =Fo] 3329455%), WHASS
3} =io] 232%W(31.8%), 7128 =Fo] 166H(22.7%)
olgitt. dE WEE 1989dERE FHE| AlFalo]
19913%7} 58 o 2 71 weken opdriel A A
% 509 o]¢g FA18t3 it

T2 AHg3s FARAMUHEe2E central tendency
or dispersion, t-testt} x*test, ANOVA, correlation
analysis, regression analysiso].em o5& FE A
g3lar UArH(78.4%) .3+ epidemiologic statistics=
199(7.6%) N2 survival analysis(2.4%), mul-
tivariate analysis(0.8%)%. X857 glich

314W9 9AF 1809e] =EM EATHE NP3}
BRI F 58579 /7 BAHY o BAF eF U
B8 BE =FA ttest, ANOVA, ¥test AlFFE t-
value, F-Value, x~value$} AHEE AAHA ggte
v SDHA SEE ARS8t SISict. A B4 ME g
ATE AABA Fe AT Ao A BdMe
NS AAEH & ASE USiTh §A B4 Uy
289 glojxe v E Ay B8R kot ANOVAS
AAE ol skt ttestE e AR AT ttest
& AAgof sh=t] ANOVAE AA8 A4% glglo,
paired t-test® AlABtedol 3= Aol student t-
test® AB8IF 3, student ttestZ Algslolol sh}
paired t-test& A8t YAYPT.

4 8:

B A ulad Az AARE MMl o
A =8 Uehd BAF o5 tisl EEe]
on 5 Tg Q7B HAAgEr] 3 =¥ We
A& AN A slgiched £ =8 oo)s) girjw &
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