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All clinical studies of the human body require highly sophisticated research plans,
precise methodology, and a rigorous ethical attitude. In detail, there are various
research methodologies. Among them, it is important for the researcher to design
the researcher to clarify the object to be studied. Clinical research has a wide variety
of research methodologies, and it is difficult for a researcher to become familiar with
individual research methodologies. Pharmacists are experts in the field of

healthcare, and they need to be competent enough to be proficient in elaborate
clinical research methodology and able to derive in-depth clinical performance in
the interrelationship of health, illness, and medicines.
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Table 1. The process by which healthcare services are developed

Animal Model

Human Model

Clinical Trials

« Observation of animal life » Medical tradition
« |dentification of human resemblance  « Case report

« Formulation of biological hypothesis
» Low grade experiment Observational studies
« Sophisticated experiment « Descriptive studies

¢ Human application - Ecological

- Cross-sectional (Survey)

Analytical
- Case-control
- Cohort

* Sum of case report (case-series studies)

Field Trial and Approval

Superstition
Religious behavior
Personal preference
Artistic touch
Experience
- Personal
- Literature
CT without control
 NRCT

- HCT

- Concurrent NRCT
« RCT
- Open RCT
- RCT
Field Trial and Approval

Source: Expert Writing Method (Research and Writing Method), Chonnam National University Medical School
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Study Design
Descriptive Evaluative
Case Series Experimental Observational
. . Follow-up study
Case Report Clinical Trial (Cohort)
Post-Marketing Pharmaceutical Case-Control
Surveillance Research (Trohoc)
! Cross Sectional
Assessment
9 Fig. 1. Classification of study designs
Ve

Table 2. Fletcher classification
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variation) O|Ct,
S, ARl 2745t

(method of agreement) O|LC},
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of 1f
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A, EHH A1 (cross-sectional study)
B. &&=

~Hlongitudinal study)

FX 4 1(prospective, cohort study)
[Sd(clinical trial)

=Tl
22| A A= (randomized clinical trial)

. S5k H51(case-control, retrospective, trohoc study)
PSEEIZS

A
HEIX] 4= atAlEd(uncontrolled clinical trial)
XFR| GHX| 22 U ALA|E(non-randomized clinical trial)

Table 3. Fletcher classification

Source: Flectcher RH, Fletcher SW. N Engl J Med 1979;301:180.
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Table 4. Sunahara classification

Source: Fletcher AR. Clin Pharmacol Ther 1978;24:117 .
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THE 7HS BEoly A¥e T AFsted 127H
T Aol YJAAJAE ofsfjof stttk &, A
(causality) 2] S| vﬁﬁtl E3] A= et
o] Sl BT WhE Stk 397} o W
ofH 2lo] W] Uslo] B 4 x| BHAZL A
FHE Austin Hill (1965)0] w2, (1) A|7H 3A|(temporal
relationship), (2) AT 2Q] A E(strength of association), (3)
L% 1334 (dose-response  relationship or reversibility),
(4) A& A(replication of the findings), (5) AYEEHd EFFA
(biologic plausibility), (6) T2 A 2] 71-5AJ(consideration
of alternate explanation), (7) 7} A(cessation of exposure),
(8) Y T A(consistency with other knowledge), (9) E°]A4
(specificity of the association), (10) F-AFd(analogy) 52 Tt
ZA|AH o} gc(Table 5).'"

/ N\
Table 5. Causal criteria in medical research
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Source: United States Department of Health, Education, and Welfare
(USDHEW), 1964
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National University Medical School
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Table 6. Serum biochemical test results by manufacturer’s kit

L—— EC

Fig. 2. Design of cross-sectional study.
Source: Expert Writing Method (Research and Writing Method),

Kit CNUH DAHCHI ELKEN IRC WAKO BM ASAN
Cont-1 - - - - - - -
ALP 230 - 109.4 83.0 98.0 410 116.0
AST 480 578 548 490 520 53.0 490
ALT 320 32.1 346 30.0 410 310 290
LDH 2460 3547 3238 3250 3250 - 388.0
CPK 131.0 1853 1759 156.0 108.0 - 150.0
Cont-2 - - - - - - -
ALP 108.0 - 4878 3590 4870 1910 548.0
AST 143.0 1477 1477 1430 153.0 157.0 140.0
ALT 129.0 122 1 1346 137.0 198.0 1430 129.0
LDH 6240 865.1 860.3 879.0 806.0 - 973.0
CPK 4510 5415 5225 496.0 365.0 - 4720
Source: Chonnam National University Hospital (CNUH),
4 N o BRIE o2 45 FAO] I o e AR A
————— EC N:QIpEE =
T e 3 W8 o] A5 AlEh T2} QA Ade) Aw
T elgacl gie W SYHEE ARBAS WU AE AFRAS ¢
G EWS 2T U ALY 2 g 9
> EC . zms ota o eie T fl= 2ol SUrkFig. 2).
fEo= X M [E=jyu—
Afzt 2 SGHATY g dojthA2).

\Chonnam National University Medical School )

FHAY P Adbete] FoE ddEle /€ Wl

7] ok wEbA Qs AT o HAMIA Y SiA] A
SAA Y] Aol FAIEUEA HHEA] HAsljof gk
AAEAY A=t Qo= eFE Yov|7] 4% FEo]
SAAZ I o' FAAYHS Aest=7}o] w2t o4
of & Zpol7t A71BZ AFIFoA HET
g RAFAA
3t SAAYEE AMgsoF gk
5. 2A131(Analytical study)*'”
5.1 El'._

A

A3 (Cross-sectional study)
SHE I3 (prevalence study)’ 2tlxe E2n], EXT A
= B2 7170 Aty &

9 FFE BAlol ARG ¥ o]F Alol9] IAE 1
= Aol g ol iR At o

on
K-A=1
N

K
33

SR TP
woket pelstol Aol B3 A A

(At2412) Human papillomavirus (HPV) 20l &S 0|X|= QIXtE
otelsty| flsh ch2 242 H7E Algolict, AE IS YRSt
467HE ez QIFAR SN QIXtet Mol et X7HSE
Al MEXE 2H5t= = 5t PCRES 0185610 HPV HEHEE
HAISIUL}, B2t L Sete| Mt IEY »0f et
HPV 218 RHES ZAMet Zite CE29 2 ZCHLey, et al,
1991)
No, of %positive Prevalence
women for HPV ratio (95% Cl)
Marital status
Single 437 477 1.0
Ever-married 30 200 04(02-09
Lifetime no, of
sexual partners
1 90 211 10
2-3 101 327 5(09-2 4)
4-5 93 548 6(1.7-4.0)
6-9 66 56.1 27(1.7-43)
>10 102 68.6 3(2.1-49)
Source: Expert Writing Method (Research and Writing Method),
Chonnam National University Medical School

Holne} Apstes

5.2 ZSE E(Cohort study)

TEATL F AFFA A prospective study)’ Q] T FE 421
A2 AFoh Aol wAls] Mol 1 Pasios o
HEE A& v 2ARE & F77 FEsto o5 FollA

WA el 2719k oA folvte] dubde
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Fig. 3. Design of cohort study.
Source: Expert Writing Method (Research and Writing Method),
Chonnam National University Medical School

Cohort
Prospective

>

€

Retrospective

Case-control
(also called a “trohoc” study)

Fig. 4. Design of observational stud
\_ g 9 y )

¥ Z(relative risk, RR)E A|A|5}= AFAA ot} <luf
20 7P A oA Aol A28 = HlgolY
AZEe] E7F 33 3|93 Aol AMgSlY] ofEle o
ol UtKFig. 3)(Fig. 4).

g2 FTE dF9 3 oot}

(At2li4) 19761 0] O|=0IM A& 2ES AL 42 R AHThe Nurses’
Health Study)= 30-55M SZ27ts At 121,700HE ZsEZ H
S0 0|S9| ZAUAEHRF A=Al EHQH 1986 7FX| 102t
=X E Afollow-up)3H D 1,799 | 2L futet sixt2 &0l
UCH 2 d4s A7 OUxet sefet **H Aole| HAE 2
15t AQldl, 1976 F 2 Al&E HdEXR Aol FFOLUHME
3 AMSolX| A2 MEHE A, ==X E2 o
(unexposed group)ez2 2Fot F 2AGHRICHRomieu, et al,
1989),

_LJ>9,D

Source: Expert Writing Method (Research and Writing Method),
Chonnam National University Medical School

5.3 §-§P£1 TISE H3(Follow-up study)
}E—J o] Axfo] WSy Aol o]F

8 SlE Afolct S5l YA EE swg w A
AR B} 42 el sl ol e
T FHE A} S W B GTAAS AP

4 ¢ oN: QIRZE 0| e B zietm ket wrme) olax BENE TS| st
) e—{H cronguasus of 22lLtet o2 e JIUK} FTARS Cjyo2 ASE ong
- C HRLCHAL ElE gl A2t 0] A= 1987Hd AXEU=0 B 7tHe| HAHE

° E: 2320l /S THe 1984110 AIBE ZIE HASIE0 HAS0(0R S

_ OE : osiol gl ASE HPUYS NS 19843 0|5 0] Zhef LH0{Ro|

—H_ € Chat o) arAy BHE A2 olzuie 27 TiS 0l25i0] eixiel TS s

O ciat mo) B = o2 Welol oIS 2 K 2|0l 2 W ofE &

QIstRACt. I Z3h= Chzat 2 Yoo, et al,, 1991).

No. of Incidence

i- 0,
HBsAg Anti-HBs cohort rate R (95% Cl)
() ) 274029 404 1.0
() (+) 78,5623 276 0.71(0.54-0.93)
+) ) 16,382 2177 5.71 (4.59-7.10)
@) ) 544 1838 5.11(1.70-15.3)

Source: Expert Writing Method (Research and Writing Method),
Chonnam National University Medical School

54 SH-CHZER HTA(SEHH °‘|-'r‘)

Tkt Aol ok Johd FARE, e &
%Ol gle v ‘dRF o= HAAste], & 7 Yl
e AR giEE Ao BAY =E2HUE 2&
< ote] v o2 AR AstE e 2919 A
BBAE ‘H]ZHH](odds ratio, OR)E A|A|sk= AFAAE
Ttk v wE Ssh Agkel HEE 4= gl At vlE-
o] Hrh= Aol AT, RS ARt S o
o] 7] "ol Mg F27F B asichFig. 4)(Fig. 5).

ED N: QIR
{ o E: o320 Us

= ErdEedus
{ = D: sHxtz

£ D: Mgl

Fig. 5. Design of case-control study.

Source: Expert Writing Method (Research and Writing Method),

Chonnam National University Medical School

O xRtz A9 A oltHAR3).

2I3) &2 o-H0i|A El(vagina)of EFMst= M2f(adenocarcinoma)
CRAstoz g =0, 1966H~1969E 0|2 HAE| A
TSk Vincent Memorial HospitalOf| Af 0424 Atdd| 7t 20 = QUCH 8H 9|
o440l Aot 0] 5|6t BUL| 7ts ot ARURIXIE &7 | 2laH kXt
SRS AT E AlSSIRICt 8| kXt ot HF0| x5t 22
HEME|AS 2 AT S MY =3 B ALK 2lsh &2

HTE A& CHHerbst et al, 1971),

I'\O :\>;

Source: Expert Writing Method (Research and Writing Method),

Chonnam National University Medical School
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Cohort Study

Subjects exposed to risk factor

> Development of
disease

Prospective

Subjects not exposed to risk factor

Case Control Study

Subjects with disease

Association with _

. Z Ret ti
Risk Factor L Sl

Subjects without disease

Fig. 6. Schematic design of observational study

o

6. Mg

A A-(experimental study)® A&7 AFeAdol of
sto] ERa0E 24, FAISHH i Y(intervention) gt 3,
a9 wWE RIIBAE FEsH= AAA oItk o] B9
dx7 o= 29 JAAE(randomized clinical trial,
RCT)o|thFig. 7).

6.1 RCT HALCIXIOI

RCT 19 7| 2272 44 SA(intervention), A
= AJ@ZZA(control), 13 AA| 2] F2Z+9(randomization)
W S, Ao Meel MBS A UEAS o
Ao 2 FiHvolunteer effect)s HAF3dH= Aot}

6.2 UMAIR THH

QAT AT A= BAA7](problem formulation)
7144 #(hypothesis generation), 43 (experimentation), &
D3 (model development), 7} H|2E(hypothesis testing),
ZE(evaluation and dissemination)®] 6TA|, &2 T3}
22 6GAR FEITH(Table 7).

6.3 RCTOl| ChgH HI2ERQ!

RCT AA7ahe] Alofacleli (1) X=o) fwafel et
A =4, () BAele SAIH@EIER S0, 0)
Neld, 2aH, Bad Ak @) e SUEELEL

Randomized Controlled Trial

Treatment

Sample
Compare

Patients
Outcomes

Randomized
Patients
Followed

Placebo
Active/Inactive

Parallel vs. Cross-over Design

Parallel
Group A — (0]
Group B U
T
Cross—over c
Standard Tx. (@)
Group A X M
Group B — E

New “At certain

. point”
intervention 9

Fig. 7. Design of RCT study

Table 7. Event making end of stage

1. Initial design stage: Initiation of funding

2. Protocol development: Initiation of Pt, recruitment

3. Patient recruitment: Completion of Pt, recruitment

4. Treatment & Follow-up: Initiation of Pt, close-out

5, Termination: Termination of funding for original trial

6. Post-trial follow-up (Optional): Termination of all follow-up

Source: Expert Writing Method (Research and Writing Method),
Chonnam National University Medical School

JEAos e By) So| Ytk

6.4 RCT1} ET1ksst B2

RCT7} @42 o2 E7153 di+, (1) Control 9] SH7} &
7Fsd el re-vlea(id) TEA 2e; = A3
A} o] TERLe] 72, (2) AHA, I54 o= &9,
Tedol FHE 4= gl= B 3) FFA o] ER|HA|
31 7 -(design; finance; management; willingness) 5]t}

6.5 RCT G12| &A|

(D) BAFE 237 At 2 27 S (recruitment
& allocation)

(2) tAA}F 422 A A (sample size estimation & allocation

ratio)

52
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EIY
o=

() EIRA 9 71Ed%3 F387Hendpoint)

(4) ZAE] A] FARR ] digt FARE 3 (follow-up
& post follow-up, follow-up loss, treatment non-
compliance, treatment lag time, stability of medical
staffs)

6.6 RCT 1ot ZeAst T|ErAKEE

(1) diolgl9 31} EX(data collection and analysis;
length time bias; lead time bias; pt. self-selection)

2) 29H]-& T2 (cost management)

(3) AAl Fo|mAfuAe] gt F7F(impact on
practical medical service)

(4) H3l(reporting)

SRl Zolth ATARE AAE AT PR
Aeo] ATaolt AREA TN of)E % 9k
9] BRbias)el 3] Bkt xolt ATk 1 A7
The Relulsith 2B QHATN BAS o8
Aoz Wstn 8 AN 22 AAMe A7
AolE AR DAY YA o thee 3714 B
o EAIFIE

7.1 MEHIIH(Selection bias)
AridS RS o, 24 HekE o|F2 A= 72 AHA7H

U FEEHN ATl AEEA ¢
= 7H A7 A8 7137 HEELEN o]

22 TStk dj®FQ |24 ‘Berkson’s bias’ 7}

Pt @

A=d,

ol ULEAE o= Itz A7E T B¥d
7. QUAKATIO| EFHA Rfs 20119 o JUBTHE S52de] Afd WASE AAL T
dgATFM 7P Sad Rxs A7ETLY HHEE (A6
(Af2l16) @1 5BHHQI K|l A DU} TRAD)BO| TS HT5P| s HA-TIET HTE LU, HEZOR B SXHD)
S AIB5H 2 O XIOFY FAS NOR St ZAVZIS BAUS HS BXIBIS (4O B YLEE)Q| HIXHIOR)Z T o
S 2Th 25 Oto| £XI= HRHORO| UYASS E5iTHBerkson, 1946),
E E
D D*
E E’ E E’
_ 5004050 _ _ 104.3x810.0 _
D| 500 | 4500 Rl = 45074500 1 D| 1043 | 3105 JRZ = 14409105 — 1.9
D’| 450 | 4050 D’| 1440 | 810.0
0] ST B0 W2, BEGE QU= ST 20% H 7} URIFH= HHEY, DD QU SR 15% M, 2|0 TR0 U FRE 5%
=0F YRISIS 2, 0l2ft XH0l= X2 DHEID TEeHS 0t B2ANO| YTI(OR=10)= B75HI, TAof ofs DL mEerol L
SI3S 1961812 221 Znlein IR sfAE olct,

Source: Expert Writing Method (Research and Writing Method), Chonnam National University Medical School
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7.2 MEHMH(Information bias)

AT IAZRE 42 JR7} RG] A ERE
S 2N 7= HAS Uitk 38 dRle2s BRIt
S oIY 7]&, fujREdt dd, Ee IWVE AR
o] RAI FolchAH7).

(A7) LA 5 F2 =R Dl MAA AX7|S Lo 2ot BXh-Tf
£33 GTE Sast a7t OIS 3 2Sich 2 Elo] w21 )
Qlore =85 Z20o| HIAILIORS CHS T ZR/THYuN, et al
1991)
IOt =2 T2o 01=g
Stz 11 366
e 007 199
11199
OR .
Ree=a7y — U-03
0 HTZ I T2P, “TUS UAME || BRI BRI} 28
SHX| 012 Z0i| BISH AMFA AX[H0IE HS BE20| BN
CF I A4S 4 QICH BHXISF 7|SH0LS L SIXlRS APAS o
NZ7|0f TUAHS HASOE B 75t XHALO| Zol that U
of Z|o|A| 20| M2 SEE 1} HEOR O BTy T SE
St 7b5 0| S0, BIHE 2125 APAIS 2O tHERS W st o
S0l 9= 2tk £2 DEsl0l melol ZRANS HHS 4
QICF. BIOF 0]240] AFAIO|2HET 0] G170l ZTjoll= HEmZO| I
oJl ZH0|c},

Source: Expert Writing Method (Research and Writing Method),
Chonnam National University Medical School

7.3 u&(confounding)
A} gy Hg Afolo] QlowA] A7} uf
| oA WS AgshAY dd-2 TA ] L
AOE AR BUHES fEst WU} 92 1)
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3] AR AEStnE A e EE3 Aol F
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of Q3 ol Aol B4 S dRacdos AHgY
B ohlgt AW 2t =3 YollA £27F 2R 7] W2

O THAFZB).
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flob mZ |

k| 50| OJ2F 50 O] &
=Z¢Y| 14M 002 14N 014 14, 0|8F 144 O|A

N 12 33 126 79

R 54 126 46 24

12126 126=24
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S RUT|0 LIEH A0, f7[0f A HFO| WEtHS~2 X8
ictn = 2 o

(Af28) R =ZAH D] AU IS LOHET| I5t0] BX}-oh
ot ATE AASIACE Ch52 S7Z et 0|5 Ssll &2 HIAH]
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ZANE 14N 012 Z A 144 Ol
SRt 138 112
N ES=! 100 150
136150
OR=-28x0
112100 — 1-8
Ol IR0 T2F, “EHAZ0| 144 0O WE HD 144|
OlMoz L2l H0| Hlsh SEre SOl 2[ai0] 1.85H 2 SCf

Source: Expert Writing Method (Research and Writing Method),
Chonnam National University Medical School
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