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메타분석이란?

 특정한연구주제에대하여수행된여러독립적인연구의결과들을종합하는통계적분석방법

 교육학, 심리학등의사회과학분야에서발전이후의약학분로활발히적용됨

 각각의개별연구가가진제약조건 (제한된표본수, 한정된대상자의범위등)이있으므로같은

목적을가지고시행된여러연구들의결과들을합리적이고체계적으로종합하여분석하고결론

은도출하는연구



메타분석이 필요한상황

 단일주제에대한상반된결론이나논쟁에대해신뢰성과타당성이있는대결론을내려야할필

요가있을때

 실제 raw data를수집할만한시간적여유가없거나경비, 노동력의절감을요구할때

 여러연구결과들을체계적으로압축하고정리할필요가있을때



메타분석의 Level of Evidence

SIGN (Scottish Intercollegiate Guidelines Network) Levels of Evidence



Types of Review Articles

1.   Narrative review (traditionally, non-systematic review)

 Subjective assessment

 Qualitative summary by an expert using a select group 

of materials or studies to support their conclusion

2.   Systematic review

 Objective in interpretation

 Quantitative summary, systematic approach in 

identification and evaluation of materials

 Reproducible in conclusions

 No need to be conducted by an expert

Narrative review

Systematic review

Meta-analysis
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메타분석의 적합한자료조건검토

 충분한선행연구결과물의수집가능성

 각연구에서효과크기 (effect sized)에해당하는값이밝혀진연구들

 Mean, standard deviation, odd ratio, hazard ratio

 질좋은논문

 분석대상논문선정의범위문제

 출판된논문들만포함 vs. 미발표논문포함 (학위논문및보고서)

 English only vs. non-English 포함

 효과크기가극단값인연구의포함



PRISMA Guidelines 

 Preferred Reporting Items for Systematic Reviews and 

Meta-analyses guidelines

: https://ejgo.org/index.php?body=guideline

https://ejgo.org/index.php?body=guideline


Database Search (COSI)
)

Ideal
: Conference proceedings

Grey literature  
Unpublished literature
Ongoing trialsStandard

: Web of science
Biosis
DARE
CINAHL, PsycINFO 
CANCERLIT

COre
: Pubmed(MEDLINE)

Embase
Cochrane CENTRAL



Database & Endnote

 Pubmed

: https://www.youtube.com/watch?v=AVI_if6XiII&t=525s

 EmBase 

: https://www.youtube.com/watch?v=WuSAac4RC8Q

 Cochrane library 

: https://www.youtube.com/watch?v=WpY0ogAHNJY&list=PLgp17bk2nACMassfBMJRbfSSvpTfMgLxu

 Endnote

: https://www.youtube.com/watch?v=7zA8wpZKZxY

https://www.youtube.com/watch?v=AVI_if6XiII&t=525s
https://www.youtube.com/watch?v=WuSAac4RC8Q
https://www.youtube.com/watch?v=WpY0ogAHNJY&list=PLgp17bk2nACMassfBMJRbfSSvpTfMgLxu
https://www.youtube.com/watch?v=7zA8wpZKZxY
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Heterogeneity Test

 각연구들의동질성을검정하는과정

 Test for Heterogeneity 
 Higgins I2
: Measures the proportion of inconsistency in individual studies that cannot be explained by chance

Q=effect size in each study; df=number of studies-1

 If I2 is 0%, no heterogeneity, whereas if I2 is 100%, full heterogeneity
 In general, no heterogeneity is considered if I2 is 50% or less

2 ( )Q dfI
Q
−

=



Heterogeneity Test

 Fixed-effects model
: 각개별연구의처치 (intervention) 효과가같다고가정을하고각연구간의차이가발생하는것은
sample error에의한것으로간주함

 Random-effects model
: 각개별연구간처치 (intervention) 효과가다르다고가정하고효과들의평균값을추정하는방법

Fixed-effects model Random-effects model



Heterogeneity가 있을때

 데이터가정확한지다시한번확인

 메타분석법을적용하지않음

 데이터분석
 효과크기를나타내는측정치를바꾸어봄
 몇몇연구들을빼고분석해봄
 Subgroup analysis 시행

 Random-effects model을사용하여분석



Interpretation of Values in Forest Plots

Effect of antihistamines on cold severity

  Standardised mean difference
 -1.5  -1  -.5  0  .5  1  1.5

 Study
 Standardised mean difference
 (95% CI)  % Weight

 1   0.57 (-0.22, 1.35)   2.5 

 2   0.21 (-0.03, 0.45)  26.0 

 3   0.20 (-0.15, 0.55)  12.5 

 4   0.01 (-0.58, 0.60)   4.4 

 5   0.24 (-0.47, 0.94)   3.0 

 6  -0.17 (-0.61, 0.27)   7.9 

 7   0.93 ( 0.30, 1.57)   3.7 

 8   0.59 (-0.31, 1.49)   1.9 

 9   0.26 ( 0.06, 0.46)  38.1 

 Overall   0.23 ( 0.11, 0.36)  100.0 

Vertical unbroken line is the null

Box area is proportional to weight of 
study

Dashed vertical line is the summary 
estimate

Diamond is confidence intervals for 
summary estimate



Programs for Meta-analysis

RevMan 5.0
: https://training.cochrane.org/online-learning/core-software-cochrane-
reviews/revman/revman-5-download
: 무료프로그램
: 생존분석과 random-effect model 분석을제공하지않음

STATA
: http://kastata.org/
: 메타분석을포함한광범위한통계방법제공
: Annual license 구입필요
: 명령어입력양식으로 SAS와유사

Comprehensive meta-analysis
: https://www.meta-analysis.com/?gclid=Cj0KCQjwjN-
SBhCkARIsACsrBz6rUSQyYr16UrRu5YgZjvmjblV61yjV6ISfOBMSC4NugDoEIG0K0jcaAhCZEAL
w_wcB
: 메타분석전용프로그램
: SPSS와유사한입력방식

https://training.cochrane.org/online-learning/core-software-cochrane-reviews/revman/revman-5-download
http://kastata.org/
http://kastata.org/
https://www.meta-analysis.com/?gclid=Cj0KCQjwjN-SBhCkARIsACsrBz6rUSQyYr16UrRu5YgZjvmjblV61yjV6ISfOBMSC4NugDoEIG0K0jcaAhCZEALw_wcB


생존변수를이용한메타분석의 Tip

 상당수의연구에서 hazard ratio, confidence interval을제공하지않음
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생존변수를이용한메타분석의 Tip

 상당수의연구에서다변수 hazard ratio, confidence interval을제공하지않음

 Subgroup analysis를이용한 bias 통제가필요

A B P value

나이 56 (53, 65) 57 (54, 64) 0.083

병기 4 60% 76% 0.032

항암차수 2 3 0.102

R0 수술 70% 92% 0.015

PARP I 사용 35% 25% 0.096

C D P value

나이 54 (51, 63) 56 (53, 62) 0.102

병기4 67% 70% 0.832

항암차수 3 3 0.324

R0 수술 80% 75% 0.765

PARP I 사용 36% 35% 0.246

이성종연구결과 김희승연구결과



생존변수를이용한메타분석의 Tip

 상당수의연구에서다변수 hazard ratio, confidence interval을제공하지않음

 Subgroup analysis를이용한 bias 통제가필요

 각연구에서제공되는 baseline characteristics 중두군사이의차이가없는변수들을고려하여
subgroup analysis를시행함. 

A B P value

나이 56 (53, 65) 57 (54, 64) 0.083

병기 4 60% 76% 0.032

항암차수 2 3 0.102

R0 수술 70% 92% 0.015

PARP I 사용 35% 25% 0.096

C D P value

나이 54 (51, 63) 56 (53, 62) 0.102

병기4 67% 70% 0.832

항암차수 3 3 0.324

R0 수술 80% 75% 0.765

PARP I 사용 36% 35% 0.246

이성종연구결과 김희승연구결과
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출판비뚤림 (Publication Bias) 분석

positive negative

A.  publication bias (-)
: symmetrical inverted funnel

B.  publication bias (+)
: studies showing a negative result is not published

C.  Studies with a small sample size which lack in methodological 
rigour
: Those low-quality studies  tend to report a exaggerated 
positive result 

Egger's test is commonly used to assess potential publication bias in a 
meta-analysis via funnel plot asymmetry (Egger's test is a linear 
regression of the intervention effect estimates on their standard errors 
weighted by their inverse variance).



민감도분석 (Sensitivity Analysis)

 각연구간의자료의이질성에대한평가방법
 각연구를하나씩제외하여반복적인메타분석을시행함
 제외한연구로인하여이질성이발생하는경우전체연구결과에미치는영향이크다는것을의
미함

 전체결합추정치에미치는영향을 p value를이용하여평가



경청해주셔서감사합니다
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