
체계적문헌고찰및논문작성개요

코크란연합한국지부 김현정



강의주제

 체계적고찰의전반적개요

 코크란핸드북최신개정과평가도구개정등을포함한최근
중요한연구방향

 Cochrane Handbook for Systematic Reviews of Interventions Version 
6:  https://training.cochrane.org/handbook/version-6

https://training.cochrane.org/handbook/version-6


AMSTAR 2 : 체계적고찰의평가도구

 2007년무작위대조군연구의체계적고찰에대한
평가도구로서개발

 Shea BJ,. Development of AMSTAR: a measurement tool to 
assess the methodological quality of systematic reviews. BMC 
Med Res Methodol. 2007 Feb 15; 7:10. PMID: 17302989.

 2017년무작위대조군연구와비무작위연구중중재에대한
연구를포함한체계적고찰에대한평가도구로업데이트됨

 Shea BJ,. AMSTAR 2: a critical appraisal tool for systematic 
reviews that include randomised or non-randomised studies of 
healthcare interventions, or both. BMJ. 2017 Sep 21;358:j4008



PRISMA  : 체계적고찰보고지침

 PRISMA (Preferred Reporting Items of Systematic reviews and Meta-
Analyses) 2009, Moher D, LiberatiA, Tetzlaff J, Altman DG, PRISMA Group. 
Preferred reporting items for systematic reviews and meta-analyses: the 
PRISMA statement. BMJ 2009;339:b2535. 

 PRISMA (Preferred Reporting Items of Systematic reviews and Meta-
Analyses) 2020, Page MJ, McKenzie JE, BossuytPM, et al. Updating guidance 
for reporting systematic reviews: development of the PRISMA 2020 
statement. Journal of Clinical Epidemiology 2021;134:103-112. 



체계적고찰의다양한형태에따른양식

• PRISMA for Abstracts
• PRISMA for Acupuncture
• PRISMA for Diagnostic Test Accuracy
• PRISMA for EcoEvo
• PRISMA Equity
• PRISMA Harms (for reviews including Harm outcomes)
• PRISMA Individual Patient Data
• PRISMA for Network Meta-Analyses
• PRISMA for Protocols
• PRISMA for Scoping Reviews
• PRISMA for Searching
• Extensions in development



체계적고찰연구방법의 개요



Systematic Review or meta-analysis

 A Systematic Review 는명백하게구조화된질문을가진종설로, 
체계적이고엄격한방법에따라관련된연구를모두찾고선택하여
연구에포함된자료를수집분석한것으로정의됨.

 통계적인방법(meta-analysis) 은포함된연구의결과를요약하기위해
사용되거나사용하지않을수있음

 A traditional meta-analysis(pair : 개별연구의추정된통계량(aggregate 

data (AD))을이용하여연구결과합산

 Meta-analysis of individual patient data (IPD) : 개별연구의원자료를(raw 

data)이용하여연구결과합산

 환자수준에서의공변량직접보정가능, 대상이되는모든연구에서의

환자수준의원데이터를확보할수없는제한점이있음

 Network Meta-Analysis(NMA) : 동일한환자상태에서서로다른비교를

하는연구를분석함으로써여러개입을동시에비교하는분석방법(Indirect 
and mixed-treatment comparison, network, multiple treatments meta-analysis)

 동일한환자상태에서서로다른중재의효과를비교, 순위를정할수있음

 동일한환자상태에대한가정이충족되어야하며, 선택비뚤림발생가능



체계적문헌고찰의핵심요소

 명확한연구목적제시

 선정기준의사전명시

 명백하며재현가능한연구방법론

 체계적문헌검색

 명백한연구선택기준제시

 선정된연구의타당도평가

 분석결과의체계적종합및결과제시



좋은검색을위한엄격한접근

 체계적문헌고찰에서문헌검색조건
 포괄적인(comprehensive)

 재생산가능한(reproducible)

 제한된검색은바이어스를가져올수있음
 대표적이지않은연구들포함

 부정확한결과

 일반화의감소

VS



AMSTAR 1.0 > AMSTAR 2.0



연구선택의흐름도(PRISMA)

•BMJ (OPEN ACCESS) Page MJ, Moher D, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. PRISMA 2020 explanation and 
elaboration: updated guidance and exemplars for reporting systematic reviews. BMJ 2021;372:n160. doi: 10.1136/bmj.n160
•http://www.prisma-statement.org/PRISMAStatement/PRISMAEandE

http://www.bmj.com/
http://dx.doi.org/10.1136/bmj.n160


Cochrane Gut (Literature Searching)



출간되지않거나진행중연구

 비뚤림을최소화하기위해중요함

 연구자, 기타정보를가진사람과의연결

 임상연구등록원 :ClinicalTrials.gov, the WHO International Clinical 
Trials Registry Platform (ICTRP), pharmaceutical industry(GSK 
Study Register -https://www.gsk-clinicalstudyregister.com)

 규제기관과임상연구보고서(CSRs) : EU Clinical Trials Register, 
Drugs@FDA , OpenTrialsFDA

 회색문헌(Gray (Grey) literatures): 전통적으로상업또는학술적인
출판및유통경로외의단체에서생산한자료및연구

 학회발표(포스터,초록등)

 유사한주제에대한기존종설에서의연구참조

 포함된연구에참고문헌참조



출판편향의최소화를위한다양한노력(규제기관보고)



연구계획서등록사이트



International Clinical Trials Registry Platform (ICTRP)

검색



출판편향의최소화(Grey literature network)



OpenGray



PRISMA 2020 flow diagram for updated systematic reviews



검색필터

 특정종류의연구를찾아내기위해사전에설계된검색전략
 사람을대상으로한무작위임상연구(MEDLINE, Embase) : 

Cochrane Highly Sensitive Search Strategies
 다양한종류의검색필터수집하여제시 :  

https://sites.google.com/a/york.ac.uk/issg-search-filters-
resource/home

 검색필터는사용에주의가필요

https://sites.google.com/a/york.ac.uk/issg-search-filters-resource/home


제공하는검색필터



검색전략의효율성에대한고민 : 다른연구설계및주제

 무작위연구외에연구설계에대한검색전략의부정확성



예후연구에대한검색

 Geersing et al, PLOS One 2012 : Search Filters for Finding 
Prognostic and Diagnostic Prediction Studies in Medline to 
Enhance Systematic Reviews

 ‘‘Stratification’’ OR ‘‘ROC Curve’’[Mesh] OR ‘‘Discrimination’’ OR 
‘‘Discriminate’’ OR ‘‘c-statistic’’ OR ‘‘c statistic’’ OR ‘‘Area under the curve’’ OR 
‘‘AUC’’ OR ‘‘Calibration’’ OR ‘‘Indices’’ OR ‘‘Algorithm’’ OR ‘‘Multivariable’’

 Haynes et al, BMJ 2005 

 (Predict*[tiab] OR Predictive value of tests[mh] OR Scor*[tiab] OR 
Observ*[tiab] OR Observer variation[mh])

 Ingui et al, J Am Med Inform Assoc 2001
 (Validat$ OR Predict$.ti. OR Rule$) OR (Predict$ AND (Outcome$ OR Risk$ OR 

Model$)) OR ((History OR Variable$ OR Criteria OR Scor$ OR Characteristic$ OR 
Finding$ OR Factor$) AND (Predict$ OR Model$ OR Decision$ OR Identif$ OR 
Prognos$)) OR (Decision$ AND (Model$ OR Clinical$ OR Logistic Models/)) OR 
(Prognostic AND (History OR Variable$ OR Criteria OR Scor$ OR Characteristic$ 
OR Finding$ OR Factor$ OR Model$))



검색필터의민감도



연구의 질적 수준 : 비평과 선택(연구의 비평적 평가)

The question we ask ourselves is “Is the study informative?” rather than 
“Is the study perfect?”



근거의수준이란무엇인가?

 특정주재가효과가있을것이라는것에대한우리의신뢰에
대한판단을어떻게할것인가?

 특정근거에대한확실성(The certainty in the evidence)은
관련성이있거나혹은원인결과관계라는것에대한신뢰성에
대한판단

 기존에연구결과추정치에대한신뢰성또는근거의
질(quality)과같음



근거수준의결정요소 : 첫번째 : 연구설계



근거수준의결정요소 : 연구설계 + 연구설계에따른과정
중발생가능한다양한비뚤림위험과해석의문제



연구의비뚤림위험을평가하는방법

 연구설계+과정에대한비뚤림위험요소의평가

 연구설계에따라문헌평가방법을적용
 무작위대조군연구 :

 Cochrane Risk of Bias 2.0(무작위방법, 배정은폐, 맹검적용, 
불완전한보고…)

 비무작위대조군연구 : 

 The Risk Of Bias In Non-randomized Studies – of Interventions 
(ROBINS-I) assessment tool(7개도메인)

 The Newcastle-Ottawa Scale(선택,비교,결과)

 진단방법 : QUADAS 2.0

 단면연구 : 

 Appraisal tool for Cross-Sectional Studies (AXIS)

 적절한도구를선택



 Average/overall prognosis : 특정건강상태에있는개인의
특정기간동안가장가능성이높은원인과결과는무엇인가?

 Prognostic factor studies : 특정건강상태에있는개인에게
있어특정요인과결과와의관련성은무엇인가?

 Prognostic model studies : 특정건강상태내에서예후요인의
어떤조합이특정결과를예측하거나잘검증하는가?

 Treatment selection factors : 어떤요인과혹은요인의
조합이(모델) 특정건강상태내에서의개인의특정중재의
효과의예측하는가?

 Introducing systematic reviews of prognosis studies to 
Cochrane: what and how?, Cochrane Prognosis Methods 
Group (PMG)

예후연구에대한분류



 Prognostic factor/predictor finding studies
 RoB tool : QUIPS(Evaluation of the quality of prognosis studies in 

systematic reviews) J Hayden, Ann Int Med 2006 

 Prediction modelling
 Critical Appraisal: CHARMS(Critical appraisal and data extraction for 

systematic reviews of prediction modelling studies: the CHARMS checklist)
K Moons, Plos Med 2014 

 Risk of Bias: PROBAST(PROBAST: A Tool to Assess the Risk of Bias and 
Applicability of Prediction Model Studies) ,Ann Intern Med. 2019 : 

4개의항목, 20개하위질문으로구성되어있음

예후에대한질평가도구



Internal validity

개별연구설계별타당성검증의문제

biases that are internal to the study, 
and not to issues of indirectness
(generalizability, applicability or 
transferability to people who were 
excluded from the study) 

연구의합산에서의비뚤림위험
(cumulative evidence)



PRISMA에서의비뚤림위험(결과) 보고내용

Risk of bias in 
studies 

18 Present assessments of risk of bias for each included 
study.

Results of 
syntheses

20
a

For each synthesis, briefly summarise the 
characteristics and risk of bias among contributing 
studies.

20
b

Present results of all statistical syntheses conducted. If 
meta-analysis was done, present for each the 
summary estimate and its precision (e.g.
confidence/credible interval) and measures of 
statistical heterogeneity. If comparing groups, 
describe the direction of the effect.

20
c

Present results of all investigations of possible causes 
of heterogeneity among study results.

20
d

Present results of all sensitivity analyses conducted to 
assess the robustness of the synthesized results.

Reporting 
biases

21 Present assessments of risk of bias due to missing 
results (arising from reporting biases) for each 
synthesis assessed.

Certainty of 
evidence 

22 Present assessments of certainty (or confidence) in 
the body of evidence for each outcome assessed.

개별연구
단위

고찰단위



연구의질의합산 : 체계적고찰은다양한비뚤림을가진
개별연구의합산

AMSTAR 2: A critical appraisal tool for systematic reviews that include randomised or 
nonrandomised studies of healthcare interventions, or both, BMJ. 2017 Sep 
21;358:j4008



Risk of bias (개별연구)           Level of evidence(메타분석) 

?

서로다른비뚤림을갖는연구의합에서의근거의수준은무엇인가?



Risk of bias within studies& Risk of bias acrossstudies 

 Risk of bias within studies : 개별연구들의연구주제, 연구방법에

따른비뚤림위험

 개별연구에맞게적정한도구선택하여개별연구의내적타당도를
평가함

 무보고에대한평가를수행하지않음: 무보고로인해보고된
결과가비뚤림의위험이증가하지않기때문

 Risk of bias across studies : 연구들을모으기때문에생기는비뚤림
위험

 연구들간의이질성, 정확성, 모인연구들의비뚤림위험, 간접성, 
출판편향등에대한평가

 개별연구의무보고로인해연구결과의누락이있다면연구를
모았을때출판편향의문제를발생시킬수있음

 연구주제에맞는타당한연구설계가존재함



연구주제별타당한연구설계에대한접근

연구주
제

중재 진단연구 예후연구3)

타당한
연구설
계

무작위대조군
연구

1. 진단적불확실성을가지고
있는환자를대상으로한
환자대조군연구혹은코호트
연구

2. 동일한연구내에서의
직접비교를수행한연구

3. 적절한표준검사가있는경우

코호트연구, 레지
스트리

예후에대한 2차분
석을수행하는무
작위대조군연구는
포함과배제기준의
적용으로인해예
후요인에대한비
뚤림위험을발생
시킬수있음

1) GRADE guidelines: 21 part 1. Study design, risk of bias,and indirectness in rating the 
certainty across a body of evidence for test accuracy, H.J. Sch€unemann et al. / Journal of 
Clinical Epidemiology 122 (2020) 129e141
2) GRADE Guidelines 28: Use of GRADE for the assessment of evidence about 
prognostic factors: rating certainty in identification of groups of patients with 
different absolute risks, F. Foroutan et al.  Journal of Clinical Epidemiology 121 (2020) 62-70



11. 만약메타분석이시행되었다면개별연구결과를합산하는
적절한 통계방법을사용하였는가?

-무작위대조군실험연구-

Yes : 
□ 메타분석에 포함된 데이터를 합산하는 타당성을 제시하고 있음
□ 그리고 적절한 가중치 적용방식을 통해 연구결과를 합산하였고 만약 이
질성이 존재 한다면 이질성을 보정하였음
□ 그리고 이질성의 원인을 위한 분석을 추가하였음

-비무작위대조군연구-

Yes : 
□ 메타분석에 포함된 데이터를 합산하는 타당성을 제시하고 있음
□ 그리고 적절한 가중치 적용방식을 통해 연구결과를 합산하였고 만약 이
질성이 존재 한다면 이질성을 보정하였음
□ 그리고 비무작위 대조군 연구는 원래의 원자료 보다 교란변수를 통제한
방법에 의한 결과를 이용하였거나, 보정된 추정치를 사용하는 것이 가능하
지 않아 원자료를 이용한 자료분석을 했다면 합산의 타당성을 제시
□ 그리고 무작위대조군연구와 비무작위 대조군 연구를 모두 포함하는 경
우 이를 분리하여 요약된 추정치를 제시함



적절한방법(appropriate methods)

 적절한가중치 (Appropriate weighted technique) : fixed(true 
effect) or random effects(average effect) models

 이질성에대한분석 (Heterogeneity) : subgroup, meta 
regression

 비무작위대조군연구 : 

 통계적검정력이높을가능성이있으나비뚤릴
가능성precise(sample size) but biased 

 교란변수(Confounders ): 효과에대한영향력을반드시보정이
필요

 연구설계별분리된연구결과합산(separately for the different 
study types)



PRISMA 2020 _ synthesis methods

13a 각 연구결과합성에적합한연구를결정하는데사용된프로세스를
설명(예: 연구의 중재 특성 표 작성 및 각 연구결과 합성에 대한
계획된 그룹과 비교)

13b 결측(누락)된요약통계처리또는데이터변환과같이 연구결과 제시
및 합성을 위해 데이터 준비하는데 필요한 방법 설명

13c 개별연구 및 합성결과를 표로 작성하거나 시각적으로 표시하는데
사용되는 방법 설명

13d 결과 합성에 사용되는 방법을 설명하고 선택에 대한 근거 제공. 
메타분석을 수행한 경우 모델선택, 통계적 이질성의 존재와 정도를
식별하는 방법 및 사용된 통계프로그램을 기술

13e 연구결과에 따른 이질성의 가능한 원인을 탐구하기 위해 사용되는
방법을 설명(예: 하위그룹 분석, 메타회귀분석)

13f 합성결과의 견고성을 평가하기 위해 사용된 민감도 분석방법을
설명



체계적고찰연구의관찰연구로서의특성

 무작위대조군실험연구들을 체계적고찰한다하더라도고찰그
자체는관찰연구에해당
 즉, 잠재적인관찰연구의비뚤림의가능성을가짐

 다른특성을가진무작위연구의결과를비교하는것은비교군간에
무작위가되지않았으므로, 결과를교란시킬수있음

 메타분석에서의하위그룹분석은결과에서우연한관련성을증가시킬
수있음

 자료선택과분석계획에관한계획서(protocol) 필요

 연구보고에사전에계획한비교결과인지결과에서도출된것에
따른(data-driven) 결과인지에대한명확한구분필요



프로토콜에대한사전등록 : 사전에계획된대로의분석



최근 체계적고찰의 연구방법의 변화



코크란핸드북의주요목차



주요변경사항

 새로운메타분석 : 네트워크메타, 자동화이슈

 평가도구의점검(좀더엄격한방법론의적용)

 무작위대조군연구의평가도구업데이트

 비무작위연구에대한평가도구개발

 보고비뚤림(비보고(무보고)결과로기인된비뚤림)에대한재평가

 다양한연구설계에대한고려및비무작위연구에대한확장
 복합중재, 정량적이지않은데이터에대한연구결과합, 비무작위
연구에대한고려

 이해관계의충돌



Conflict of interests(이해관계의충돌)

 "일차적이익에관한전문적인판단이나행동이부차적인
이익에부당하게영향을받을위험을야기하는일련의상황"

 Financial vs non-financial(individual, intellectual, institutional)

 다양한영향가능

 이해관계의충돌에대한평가도구 : TACIT(Tool for 
Addressing Conflicts of Interest in Trials, http://tacit.one/)

http://tacit.one/index.html
http://tacit.one/


PRISMA 2020의주요변경내용

Information 
sources 

6 Specify all databases, registers, websites, organisations, reference lists and 
other sources searched or consulted to identify studies. Specify the date when 
each source was last searched or consulted.

Search 
strategy

7 Present the full search strategies for all databases, registers and websites, 
including any filters and limits used.

Selection 
process

8 Specify the methods used to decide whether a study met the inclusion criteria of 
the review, including how many reviewers screened each record and each report 
retrieved, whether they worked independently, and if applicable, details of 
automation tools used in the process.

Data 
collection 
process 

9 Specify the methods used to collect data from reports, including how many 
reviewers collected data from each report, whether they worked independently, 
any processes for obtaining or confirming data from study investigators, and if 
applicable, details of automation tools used in the process.

Data items 10a List and define all outcomes for which data were sought. Specify whether all 
results that were compatible with each outcome domain in each study were 
sought (e.g. for all measures, time points, analyses), and if not, the methods used 
to decide which results to collect.

10b List and define all other variables for which data were sought (e.g. participant 
and intervention characteristics, funding sources). Describe any assumptions 
made about any missing or unclear information.

Study risk of 
bias 
assessment

11 Specify the methods used to assess risk of bias in the included studies, including 
details of the tool(s) used, how many reviewers assessed each study and whether 
they worked independently, and if applicable, details of automation tools used in 
the process.



PRISMA 2020의주요변경내용(결과)

Study 
selection 

16a Describe the results of the search and selection process, from the number of 
records identified in the search to the number of studies included in the 
review, ideally using a flow diagram.

16b Cite studies that might appear to meet the inclusion criteria, but which were 
excluded, and explain why they were excluded.

Results of 
syntheses

20a For each synthesis, briefly summarise the characteristics and risk of bias 
among contributing studies.

20b Present results of all statistical syntheses conducted. If meta-analysis was 
done, present for each the summary estimate and its precision (e.g.
confidence/credible interval) and measures of statistical heterogeneity. If 
comparing groups, describe the direction of the effect.

20c Present results of all investigations of possible causes of heterogeneity 
among study results.

20d Present results of all sensitivity analyses conducted to assess the robustness 
of the synthesized results.

Reporting 
biases

21 Present assessments of risk of bias due to missing results (arising from 
reporting biases) for each synthesis assessed.

Certainty of 
evidence 

22 Present assessments of certainty (or confidence) in the body of evidence for 
each outcome assessed.



PRISMA 2020의주요변경내용(기타내용)

Registration 
and 
protocol

24a Provide registration information for the review, including register name and 
registration number, or state that the review was not registered.

24b Indicate where the review protocol can be accessed, or state that a protocol was 
not prepared.

24c Describe and explain any amendments to information provided at registration or 
in the protocol.

Support 25 Describe sources of financial or non-financial support for the review, and the role 
of the funders or sponsors in the review.

Competing 
interests

26 Declare any competing interests of review authors.

Availability 
of data, 
code and 
other 
materials

27 Report which of the following are publicly available and where they can be found 
; template data collection forms; data extracted from included studies; data used 
for all analyses; analytic code; any other materials used in the review.



체계적고찰과정의요약

 적절한질문

 연구의수
 2~4개사이의논문은메타분석이오히려비뚤림을유발할수있음

 포괄적이고민감도높은검색

 검색전략구현시도서관사서와의의사소통을통한협업이필요

 최소 3개이상의검색원및다양한수기검색이용

 회색문헌에대한검색포함

 연구의질적수준에대한평가
 연구설계별적절한평가도구선정

 연구내용에적합한평가항목의개발및적용

 개별연구수준외전체연구에대한근거수준에대한평가와
고찰필요(GRADE 포함)



체계적고찰과정의요약

 연구들간의유사성/이질성탐색

 이질성의원인에대한탐구(사전에엄격한기준설정필요)

 통계적이질성이분석되지않은경우에도임상적이질성이있는
경우반드시이에대한분석이필요

 다중분석에대한유의(사전에분석계획수립및보고)

 모든연구에서의결과보고
 10개이하의연구에대한출판편향에대한검정은검정력이
낮음으로권고되지않음

 연구의수와관계없이출판편향에대한문제, 출판편향으로기인한
연구결과의방향에대한해석및고찰

 무보고(부작용등), 결측자료로기인된비뚤림의위험에대한보고
및처리방안제시



체계적고찰과정의요약

 적절한통계방법의적용
 가중치적용방법의선택(모집단에대한가정 :고정효과모델 vs 
변량효과모델

 연구설계별분리된분석

 사전에연구계획서작성및등록(PROSPERO)

 체계적고찰의보고지침에따라작성(PRISMA)



경청해주셔서감사합니다

고려대학교의과대학코크란연합한국지부

E-mail : moole02@naver.com
김현정
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