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Use and Misuse of Biostatistical Analysis

Dong Kee Kim, PhD, Mooyoung Han, MS and Hae Ree Han, BS

Department of Biostatistics, Yonsei University College of Medicine, Seoul, Korea

Objectives © This study summarizes statistical methods which have been used in the 153 original articles of the Journal of Ko-

rean Neuropsychiatric Association published in 2002 and 2003.

Methods : Tt deals with the appropriate statistical methods and some common errors for researchers.

Results © Among the original articles, 41 statistical uses contain errors. Many cases of errors are found in the x *test and the t-
test. This study detects uses of statistical errors and suggests right statistical methods.

Conclusion : In order to improve the validity of original articles published in the Journal of Korean Neuropsychiatric Associa-
tion, a more clearly stated statistical uses and closer editorial attention to statistical methods are needed. (J Korean Neuropsychiatr

Assoc 2004;43(2):141-147)

KEY WORDS : Biostatistical methods - Biostatistical errors.

o g gdTE FHE A PrEke] WoleA]
I FAYRo] Bielizlel upet, o] & AHEs] ¥k 4
A Sl thekst BAIEA EARe] a7 T 9t
=9 tiFRo) osteteA)s AFAE T8k vk )
8 o AT FANE FAA HEE & v
I glen, o] B ARgR BAEHA Bo] eldsiA]
7F AT = AA RE 293 E T8 24t H
I Qlck ool whEh W AAtEe] 1ES ATE 43
st BEE AEE dweiaz)7] A8 HEd SA 8
QI uls Agg Aol HAL Fobx)a glrt g
AR =dolx] FAEH W] AMRIES A3} o}
AL Sl ol vl gl FeEA|Rto] ofue} el A
L Hl=d FAE ol Qlvt. dulE A7 Al gt g«

HEUR: 200449 29 1Y/ HARIE 20049 39 1Y

Address for correspondence

Dong Kee Kim, Ph.D., Department of Biostatistics, Yonsei University College of
Medicine, Seodaemun—gu, Shinchon—dong 134, Seoul 120—752, Korea

Tel : +82.2-361-5741, Fax : +82.2-364-8037

E-mail : dkkimbios@yumc.yonsei.ac kr

0] =72 BASXE FHSSHRKY HPNLAH (02-PJ1-PG1-CH2-0003)
o H74| X|@S 2ot o|RoRE.

J Karean Neuropsychiatr Assoc / Volume 43, No 2/March, 2004

of A=l Aol AbgE SAS WHY AR RIS
B, 2002978 20039744 F 29 12300 AlAE d
A 7Hed 71eSAE AT AR HA e Rl ¢ &
AL AER I Hes g4 & 5 olch 3A13H] 3
o ARERIEZ} szobA] L 2dst WRle] Aol Fuist
of upet, dF-olMe FAEALY A AHE F2 FA
SAREHS] FEATE T FASH WY AN E
st olek 12 ofHZAE Q1Y Yl ofHe] B
oz Qalo] FAEA W] Az A EHA kAL,
wAoll tig e siHo] o]Ro|AA| ok T ATE
Aol ep3 A7ARE EEWA Rshe B7t ok
AFEI S AR 9] SEr A7t ARE £ e
FASH P oA 1 2ol Folsl A A AL
Aoy, ozt Hejghol, A s FAEH Wil g
BEEE ot & & gtk

AR Ao AAEE A =Fel sl 1 FA
A Y BE ASEE 4L ¥F ATt &
ATAAIE A7) A AR FAA S A gehs
ol Badh dolgp & F Sirk &9 SER|oA= oleist
ool e s el 4 71HEt AFEAR
A Y A AlE AAskL T wel sl A

e

141



g gael AR FASE ol
5 ALY S clotetnl A8
poll i 43S ANSHE 59 B0 58 %
520) R AR el Luie g A

R RS
2 A7E A sE e A S Ao A7
A% gIstol, B B AR SRS BAA

o) AFgRoEE st 3] WAss B
LRAVEE HBH BA] SuE AT
[e]

EE
2 4
2 A8 1 7158 Qote} ANsnA Bk

<]

Ht H
[=} [= ]

s

20023 1€ 3HE 20034 11€ 3711 & 1249 Al
AR E g 2o AN F 153742 QA F A A
o] AAE 3 FAFe] AREE 15240 i 2AKSE
ch.

32

A

Aol A7 =RolM F2 ARHE FANY
2lsfo] L *F%%“%’JT% 71EE AAMST g
Aerg Ao AR =gl AHEE FAA S
lo] 1 AR o] EH?SH ARIgloH, ol EdE Ay At
7k B8] Hapy) A BASE Y AR oF, wY @
W, B SAIR diE 2719 o F S5 skt

o

>

ol

o
o> o

o,

4 o

SHeN wHo| 27
Table 12 ditA o7 oshelof F7 AMEHE 57
o+ "igo|r), o] WSS E MFR FolM QoF Ay

shd chew 2,

N

7% 5 A% (Descriptive Statistics)

AT ddel disl 11 BAS selsta Folsh=d] A
Hilolg 53 1 Aud 4As ¢ ¥ 3}71 w2l &
AsrAel B4 o|Ao] AJLH}, g wo
ol ARSI, Hat, Tk Awgl 2EHAL
o] FAe] A5 gggch

t—737 (t-test)

¥ zleke] Wirel 2ol AAs) Sl8) AMgErth ot

142

D.K. Kim, et al

Ao 7 Student’ s t—testZh sld EHHA F A (—
test (independent two—sample t—test) 2] 2Ju|& @o] A}
g9t} o] g F A Fato] M7 e x| thEA o)
et p-value7d EHARE Apde] B4k $54 o
HZ H4stoiolnt stk paired t—test £Ud tjitol

tish %2 Apo]E wlwshs Wlolth

AR (ANOVA)

A olde] Heke] Hate] xolrt AertE APSA
& Aol AM"rh H’&E’“Oﬂ/‘i 4kl FEE 1Rl
g AZEE g3 291 2 9z} (factor) #al 3h=4],
Q918 7} Rl HASE dagl BAHEA (one—way
ANOVA), B9 A% olagl BAHEA (two—way AN-
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Aelng AbgskA] AeE fFolstoiol drh FArE-4A 9
A7F FATH R Folsigivhd, vl2A Aezke] vl
7} AAE =) o] e o] i (multiple comparison)
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o] Wi o g =7 Bonferroni ¥, Tukey WY, &2
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ARG (e 59, AR 22 849 7|28 HHE F
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SH7E oY Y o 5Ll 5945 Al AR
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7 vpHolth Uy © 2 SAS(Statistical Analysis Sys-
tem) oA ARESHE €58 =A% HAH SPSS(Statis-
tical Package for Social Science) 914 AFE-5= W-3)
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e} 42 B a0 74 (Wilcoxon singed—rank sum B3
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2584 (Categorical Data Analysis)
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I Y 3 i & =
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Graph Histogram, bar chart
A Mean, median, mode, standard deviation, variance
=773 (t-tesh) Student's t-test 5130l 7 Awke] Hotn)i
Paired t-test gt kel A% zpe] wlm
WA E4 (ANOVA) One-way ANOVA a]le] shitel uj
Two-way ANOVA fRlo] il of

NEEER

(Nonparametric analysis)

RIS
MTY A

(Cofegoncol data analysis)

Ay (Correlation analysis)
g7 ¥4 (Regression)

A B4 (Survival analysis)

E]"H Eok %’ d
(Multivariate data analysis)
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A8V = AR (Sample size)

Multiple comparison == post-hoc test
ANCOVA

MANOVA

Repeated measures ANOVA

Wilcoxon rank sum test, Mann-Whitney
U test

Wilcoxon signed-rank fest
Kruskal-Wallis test
Friedman test

Spearman correlation

x 2-test

Fisher's exact test
Trend test

McNemar test

Cochran-Mental-Haenszel

Kappa index
Pearson correlation
Linear regression
Logistic regression

Kaplan-Meier

Cox proportional hazard model
AL B A (Principal component
analysis)

WA (Cluster analysis)

LR1F-4 (Factor analysis)

T 2E (Structural equation
modeling)

A2 (Path anlaysis)

7144 (Power)
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o} YA, # celld] 71 5 v Aol yP~test @&
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A A (Correlation Analysis)

F 0 A%y st ofust duAo] EAske
A 2oty 7] A3k whHolt}l, A#A] AEZAE Foj
(Pearson)©] #AA|3H AaA|7} dJEH o]t} Pearson 4
WA B2 7 ZAY, B3A; ks HgTh et
T5 u2ohs 7Hgo) glofof gk whok xi o] 7} 3
A, 54 A&7 s wEcka 7Pds] ofele A
Sofli= Al iR Al Wl Aujoirt AR

(Spearman correlation analysis) & A%t}
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28 W) uf o] FHg] JEE T BT (FHHS)
oFo) AN HAE FHsta g uf AAgH) o] AL, =
st 5 7 o)Akl thEE AR ¥ (multiple regression

model) ¢] F2 2ol=d|, FoJF FL FHYVTE Aol
AHEA7} ot ¢k ks Aotk Kok 5HHSTL
U B Aol fog WSS delshs who] A&
g, AR (forward selection method), ¥
A~ A (backward elimination method), T A=
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Meio] 27 2ol o] A 2 dAME REY SR
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2ol gk R(

dlop

(0R) &} p—valueZ B8 3|51, HZF
& adjusted R%) & H@stoio} s}

o

22]2E AR (Logistic Regression Analysis)

HALAE Agol she BBl BT} T 71
g Ashe A% WS B9, YY) H/F Do,
ebAQ) Y HARAE Tdw A8 5 9 o A}
$53= oIk, o] m, BT Fasel vl o

o

2 37 g (odds ratio) EX RAE T, w7t A
£9 w= 95% A FF3o] o] ARg-Ht}

oX

L

.
AEA

¥-41(Survival Analysis)

%t (survival time)oll &3 F4E& AV F A
2 77 ole] Auke] AEAGE vlaE o AREEH 7}
Z&t-ulolo] (Kaplan—Meier) 4%l 213t AEFAlo]
AEES TPk T2 AHH, F Jd ol AE
& vluwdh=dld= log—rank 7YY Wilcoxon 7AW
o] ARgETE 3 AEAT FEE v)R|= AP AR risk
factor) & 7] YaMe UntEoR Coxd HHAHEY
(proportional hazard model) & ©]-&3tt}. 7} S735
2 AE njAe 982 Al S (relative risk) $}
95% AlF 7o 2 THEC

=
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cthHel BARLA (Multivariate Statistical Analysis)
oheiskE A (multivariate analysis) o1 747} OLHL
o mKE F | ol WFES SIS 9,
’&74]2 Al B4 = Sl FAEER 7]‘{1% %_’
ojty, AR BA (principal component analysis)
b gkt A MR d3te] Qe o L-’F%O] w3
o] MfSo] 7HA L 9lE ARES Hug 88
tel A& o) A2 HrES sk Wilelth v
A (cluster analysis) o] & 3AiolA M2 OhE £4
(attnbute)% A WS B259e W), AR A &
g zhs IRES Fol A B s 79 #He
2 e B4 wloltt ojgA Usodl IS Rk
S = BEAE Hop) wiie] ZH el dig Wi
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Exg aporat = glrh FHEA (discriminant analysis)
& BAstuAbstE kol T ol F& 1 oe A
o7 rold 9g u, o] Akg 7P A ER{E 3l
v e SEATE Fote] xdste ol o] o
Fisher?) $83-(Fisher s discriminant function)?} 5
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Table 2. Uses and efrors of statistical methods in the Journal of
Korean Neuropsychiatric Association

AP AR A

Two-sample t-test 49 1
Paired t-test 16 ]
x -test 59 25
Fisher's exact test 6 0
One-way ANOVA 39 2
Nonparametric one-way ANOVA 18 2
Factorial ANOVA 8 1
Repeated measures ANOVA 10 i
MANOVA 5 ]
ANCOVA 12 1
Correlation analysis a4 2
Linear regression 20 1
Logistic regression 11 1
Survival analysis 1 0
Principal component analysis 5 0
Factor analysis 11 1
Cluster analysis 2 0
Discriminant analysis 7 0
Path analysis 3 1

7 326 41
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LEigich 3199 AAAEAI © 2 = Pearson correlation,
linear regression, 1@ 11 logistic regression 5°] 1.
AREEQIT) thAg BA 0 2= discriminant analysis
9l cluster analysis S0 &5, T8 survival
analysis §°] &=t}

OF HFE AuEd yi-testold 7pF BE 9
Bolonl 7 vhof BAEHA HME & T 2
Hol 32631 Fof 4140] AHEE W Fofl 2/FS
Sk AU

e o

u
M
oo i

[ryylopIne N8E SHM YRS F N
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47} # oA Fisher's exact test® ZEajof ot &
FEIIL xi-testE 1thE AEF Aotk t—testd A
ol Student’ s t—test$} paired t—testE £%3F AL
7F QIgich cllg B9, A8 A5 2olg vHlwshs ztE
ol paired t—test thalel Student s t—testE AE-3H}A
v 2 Rie) A9 gz #xre) vjae) paired t—
test® AHESH= A4 Golth 3t WESo) wlme] x°-
test THAlOl t—testE AbRahE /% AT
ANOVAC®|AM & repeated measures ANOVAS AR
gloF k= #kE el independent t—testE HHEaA] AR
ChAV BARRA W2l ANOVASF A4 (post—hoc
analysis) 2} 3718 Z53hc o, T Adel vlaelrE
IR AR WS AR RAY Two—way AN-
OVA'2hal H7)8HA] 9ol '2x2 W% ¥4 oty 24
Sh= 8oJARE-e] B o] ATk AR L RE
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Table 3. Detail descriptions of statistical erors in the Joumnal of Korean Neuropsychiatric Association

& - * £
t-test 1) ttestE AHEFrol 1ol xpiLe] ¥4 o uli} independentdt 259} pairedst 799 J-¥o] T3
=AY AR Aol ulwdhi xFiLe] paired ttest thAlel independent t-test A&
-tz 3kt o] el paired t-test AMR
2) wl%o] nlamell y2test wfAlol ttest AR
3) Aol chet Fargkah 22 AolE wwdt kel 7] ek
) #o] AL HHE  two sample t-test tl Al o 'two tailed’ = 2 7] 4%
7 2-test ceuf’ﬂ 0o iﬁf}kloﬁl/ﬂ’r, St celie) 97} & wiwkal 73-9-9lel i Fisher's Exact fest®] p-valueZ
AbEEER] QT y2test S A S
ANOVA 1) repeated measures ANOVAE At&-slio} 813+ zhidel independent f-testE wHE-3A AL%-

2

FARA WSl ANOVASE A5 74

4 (post-hoc analysis) o] #7] &%

3) —‘T‘ Z}L’}—o] U]ﬂ,fﬂ H}C {,j:g])o 3t }\},Z‘L/)H Hl—l‘:l A].JQ

4) gof Ag R

Canonical correlation 1) #4229 7} 48 9ol &
Pearson correlation® A&

2) rgke] Pl upeh A s)of Hofn

Nonparametric method 1) syl

Path analysis ARE A Aes Ao
g slek el
(GFD EHB’]— 7] W oA ek

e U ¥4 A table HAshs A9

# Folof & p-value S et

- BE 1L df P S
2) ol A ’%P Al Agepel e “‘”6} tah df Fet 59

two-way ANOVA gt %7]6k4] ko 2x2 w3 BXolaty 8
Spearman conrelationg -85} o1 T4E Wbl

worehar L g ddolzha a4
A A A B Aol Al 8] H)n
) AR Al ) olakel 3459 Aol & Kruskal-Wallis 73 40] ofy F=
U 2ot} Wilcoxon rank sum testZ
TAHZY AR PAE

T YA L
ke vl wdl= Mann-Whithey
HhE A8

A7 e, ARENS 1 Aol dield nE e

gof o3t y2festol tish ‘;y?ﬂ%"ﬂ} p-value & Goodness Fit index

& WAED pvaluedhe WA ok
v ] Hoigly, g Al A bA

3) 005 vjwke R i YA ”“l Holof B frolitol HA el utel W3lEte] Ape Aoz 54

4) FAFIAAA L B2 2l p=0.00000] 2} 3

#7] (o] p<0.000Telety EHalol )

A el Zied gl go] HElg EFsrv 1 dige) delg

5) EARAD A 7] 43 &3}
S7F A R olde] 281 ALl B8k Kruskal—
H] 2 8k= Mann—Whitney

Wallis A30] ojd = Ad+e
U #2404t Wilcoxon rank
A7F 0t AREAE ALE Ae BARY JEET
BABHE A7t Sl AREAS 1 Ayl s &
el AATE wAF ok %LOHE ol i3t 2 —testel
st A} p—value -2 HF A4 (Goodness of Fit
Index : GFD ol tist 327] 2 siM-& Fesgirt.

o] el FAFE BE 3= TN 27 &
o] wAslelct. lE €9, v A¥E BE YAlsh: 4
9, Ak Fek t7k, RS (degree of freedom ! d.f),
Ft 529 37I% Hojla, A4 A zpgj7kq A Fojof
BH= p—value @& FEsRE 497 31%loH, p<0.0001 2
F7)3ljok sk p-value® FAIHI A A h& 2719 1
= p=0.00000]2tx E7]8k= ZA9-7F Wk

FTASA WY FEefM= 0.05 vikez = dAsE
A EAEofol & Folgro] Aol uket HElste] z}e
Aoz sjMchs A7t dslon, BARACAA V)%
g AlATelA) 71EE 8ol 8o MEE EF
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olg|st R FAITHA FAMHL] AH £E9) HE
A S] Aol dist AEE Q1A FHoA 7AE A
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stk s, FAIEHE WESA e ATk el H
R FASA s Tol mE 54 88 sotehe
7ol A 5 Yol obd e FA9 Apdelnt, et B
Aol ArE FASHY e 4871EE S AT
A7 e} 5445 Ags] geteto] systuat s

Jrr
4T oX r~1rz o ox

>

d

I

J Korean Neuropsychiatr Assoc / Volume 43, No 2/ March, 2004



D.K. Kim, et al

T Mg SRl lof ZEelvnt

w0l 571 915 Aolrt. 49} 7 qeAdrs

St EAPge] ARgt 7oA g Avte] el o

dl 22 WS woly] wiiel & A7 ol 7l Al

Az % AFN TR A 2 AFIE A E
REEA) 2 gk Arqfoleba St

J Korean Neuropsychiatr Assoc/ Volume 43, No 2/ March, 2004

4

=z

5

=

6

s

7

~

8

=z

& 2O oA - QEtE AT @

REFERENCES

Emerson JD, Colditz GA. Statistical in Practice. N Engl J Med 1983:
309:709-713.

Chinn S. Statistics for European Respiratory Journal. Eur Respir J
2001:18:393-401.

MacArthur RD, Jackson GG. An Evaluation of the Use of Statistical
Methodology in the Journal of Infectious Disease. J Infect Dis 1984.
149:349-354.

White SJ. Statistical Errors in Papers in the British Journal of Psychia-
try. Br J Psychiatry 1979:135:336-342.

Bailar JC III. Mosteller F. Guidelines for Statistical Reporting in Arti-
cles for Medical Journals: Amplifications and Explanations. Ann Intern
Med 1988:108:266-273.

Landis JR, Koch GG. The Measurement of Observer Agreement for
Categorical Data. Biometrics 19772:33:159-174.

Hair JE, Anderson RE, Tatham RL. Multivariate data analysis, 2nd ed.,
NY: Macmillan Publishing Company:1987.

Rosner B. Fundamentals of Biostatistics, 5th ed., Duxbury:2000.

147



