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Abstract For clinical studies with continuous outcomes, when the data are potentially skewed, researchers may choose to
report the whole or part of the five-number summary (the sample median, the first and third quartiles, and the
minimum and maximum values) rather than the sample mean and standard deviation. In the recent literature, it is
often suggested to transform the five-number summary back to the sample mean and standard deviation, which
can be subsequently used in a meta-analysis. However, if a study contains skewed data, this transformation and
hence the conclusions from the meta-analysis are unreliable. Therefore, we introduce a novel method for detecting
the skewness of data using only the five-number summary and the sample size, and meanwhile, propose a new flow
chart to handle the skewed studies in a different manner. We further show by simulations that our skewness tests
are able to control the type I error rates and provide good statistical power, followed by a simulated meta-analysis
and a real data example that illustrate the usefulness of our new method in meta-analysis and evidence-based
medicine.

Keywords Author Keywords: Evidence-based medicine; five-number summary; flow chart; meta-analysis; skewness test
Keywords Plus: NORMALITY; VARIANCE; TESTS

Author Information Corresponding Address: Tong, Tiejun (corresponding author)

Hong Kong Baptist Univ, Dept Math, Kowloon Tong, Hong Kong, Peoples R China

E-mail Addresses :
tongt@hkbu.edu.hk
Addresses :

1  Hong Kong Baptist Univ, Dept Math, Kowloon Tong, Hong Kong, Peoples R China:
2  Shenzhen Res Inst Big Data, Shenzhen, Peoples R China:
3  China Acad Chinese Med Sci, Cardiovasc Dis Ctr, Xiyuan Hosp, Beijing, Peoples R China:
4  Hong Kong Baptist Univ, Dept Comp Sci, Kowloon Tong, Hong Kong, Peoples R China:
5  Hong Kong Baptist Univ, Sch Chinese Med, Kowloon Tong, Hong Kong, Peoples R China:

E-mail Addresses :
tongt@hkbu.edu.hk

Categories/ Classification Research Areas: Health Care Sciences & Services; Mathematical & Computational Biology; Medical Informatics;
Mathematics
Citation Topics: 1 Clinical & Life Scienceschevron_right1.155 Medical Ethicschevron_right1.155.611 Evidence Based Medicine
Sustainable Development Goals: 03 Good Health and Well-being

Web of Science Categories Health Care Sciences & Services; Mathematical & Computational Biology; Medical Informatics; Statistics &
Probability

Highly Cited Paper Hot Paper

[1] [1] [2] [3] 
[4] [5] [1]

View Web of Science ResearcherID and ORCID

arrow_drop_down

arrow_drop_down

arrow_drop_down

arrow_drop_down

arrow_drop_down

arrow_drop_down

MeSH Terms From MEDLINE®

add See more data fields

add_alert Create citation alert

add See more times cited

arrow_forward View Related Records

New

Background

Basis

Support

Differ

Discuss

0

9

0

0

0

Learn more arrow_forward

Web of Science™

English 
expand_more apps Products

Sign In RegisterSearch

STATISTICAL METHODS IN MEDICAL RESEARCHarrow_drop_down

STATISTICAL METHODS IN MEDICAL RESEARCHarrow_drop_down 1.6

0.67

arrow_back Open comparison metrics panel New

Full text at publisher Full Text Links Export 
expand_more

Add To Marked List of 11

14

https://webofscience.clarivate.cn/wos/alldb/full-record/WOS:000984045600001
https://webofscience.clarivate.cn/api/gateway?GWVersion=2&SrcAuth=IC2JCR&SrcApp=UA&KeyISSN=0962-2802&DestApp=IC2JCR&UsrSteamSID=&SrcAppSID=USW2EC0A2FS1U3sWcfsOPR8UMtK2V&SrcJTitle=STATISTICAL+METHODS+IN+MEDICAL+RESEARCH
https://webofscience.clarivate.cn/wos/alldb/citing-summary/WOS:000984045600001?from=woscc&type=colluid&siloSearchWarning=false
https://webofscience.clarivate.cn/wos/alldb/citing-summary/WOS:000984045600001?from=woscc&type=colluid
https://webofscience.clarivate.cn/wos/alldb/full-record/WOS:001296386800001
https://webofscience.clarivate.cn/wos/alldb/full-record/WOS:001301698800001
https://webofscience.clarivate.cn/wos/alldb/summary/17892bd4-e60f-4507-b77a-546c0639f0bf-010883f6fa/date-descending/1
https://webofscience.clarivate.cn/wos/alldb/full-record/MEDLINE:37161735
https://webofscience.clarivate.cn/wos/author/record/14996786
https://webofscience.clarivate.cn/wos/author/record/54679199
https://webofscience.clarivate.cn/wos/author/record/424736
https://webofscience.clarivate.cn/wos/author/record/53684726
https://webofscience.clarivate.cn/wos/author/record/3912805
https://webofscience.clarivate.cn/wos/author/record/48949730
https://webofscience.clarivate.cn/wos/author/record/54264494
https://webofscience.clarivate.cn/wos/alldb/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Evidence-based%20medicine%5C%22%22%7D%5D&eventMode=oneClickSearch
https://webofscience.clarivate.cn/wos/alldb/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22five-number%20summary%5C%22%22%7D%5D&eventMode=oneClickSearch
https://webofscience.clarivate.cn/wos/alldb/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22flow%20chart%5C%22%22%7D%5D&eventMode=oneClickSearch
https://webofscience.clarivate.cn/wos/alldb/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22meta-analysis%5C%22%22%7D%5D&eventMode=oneClickSearch
https://webofscience.clarivate.cn/wos/alldb/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22skewness%20test%5C%22%22%7D%5D&eventMode=oneClickSearch
https://webofscience.clarivate.cn/wos/alldb/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22NORMALITY%5C%22%22%7D%5D&eventMode=oneClickSearch
https://webofscience.clarivate.cn/wos/alldb/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22VARIANCE%5C%22%22%7D%5D&eventMode=oneClickSearch
https://webofscience.clarivate.cn/wos/alldb/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22TESTS%5C%22%22%7D%5D&eventMode=oneClickSearch
mailto:tongt@hkbu.edu.hk
mailto:tongt@hkbu.edu.hk
https://webofscience.clarivate.cn/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMAC%22,%22rowText%22:%22%5C%221%20Clinical%20%26%20Life%20Sciences%5C%22%22%7D%5D&disableEdit=true
https://webofscience.clarivate.cn/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMSO%22,%22rowText%22:%22%5C%221.155%20Medical%20Ethics%5C%22%22%7D%5D&disableEdit=true
https://webofscience.clarivate.cn/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMIC%22,%22rowText%22:%22%5C%221.155.611%20Evidence%20Based%20Medicine%5C%22%22%7D%5D&disableEdit=true
https://webofscience.clarivate.cn/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22SDG%22,%22rowText%22:%2203%20Good%20Health%20and%20Well-being%22%7D%5D&disableEdit=true
https://webofscience.clarivate.cn/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Health%20Care%20Sciences%20%26%20Services%22%7D%5D
https://webofscience.clarivate.cn/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Mathematical%20%26%20Computational%20Biology%22%7D%5D
https://webofscience.clarivate.cn/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Medical%20Informatics%22%7D%5D
https://webofscience.clarivate.cn/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Statistics%20%26%20Probability%22%7D%5D
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0)
https://webofscience.clarivate.cn/wos/
https://webofscience.clarivate.cn/wos/alldb/basic-search
javascript:void(0)
https://webofscience.clarivate.cn/api/gateway?GWVersion=2&SrcAuth=OpenURL&SrcApp=UA&DestURL=http%3A%2F%2Fwa8fu8yt7b.search.serialssolutions.com%3Furl_ver%3DZ39.88-2004%26url_ctx_fmt%3Dinfo%3Aofi%2Ffmt%3Akev%3Amtx%3Actx%26rft.atitle%3DDetecting%2Bthe%2Bskewness%2Bof%2Bdata%2Bfrom%2Bthe%2Bfive-number%2Bsummary%2Band%2Bits%2Bapplication%2Bin%2Bmeta-analysis%26rft.aufirst%3DJiandong%26rft.auinit%3DJD%26rft.aulast%3DShi%26rft.date%3D2023%26rft_id%3Dinfo%3Adoi%2F10.1177%252F09622802231172043%26rft.eissn%3D1477-0334%26rft.epage%3D1360%26rft.genre%3Darticle%26rft.issn%3D0962-2802%26rft.issue%3D7%26rft.jtitle%3DSTATISTICAL%2BMETHODS%2BIN%2BMEDICAL%2BRESEARCH%26rft_val_fmt%3Dinfo%3Aofi%2Ffmt%3Akev%3Amtx%3Ajournal%26rft.pages%3D1338-1360%26rfr_id%3Dinfo%3Asid%2Fwebofscience.com%3AWOS%3AALLDB%26rft.spage%3D1338%26rft.stitle%3DSTAT%2BMETHODS%2BMED%2BRES%26rft.volume%3D32%26rft.au%3DShi%252C%2BJiandong%26rft.au%3DLuo%252C%2BDehui%26rft.au%3DWan%252C%2BXiang&DestApp=OTHER_OpenURL&SrcAppSID=USW2EC0A2FS1U3sWcfsOPR8UMtK2V&SrcJTitle=STATISTICAL+METHODS+IN+MEDICAL+RESEARCH&SrcPubType=MD_FORMAT&HMAC=lckGSDZwMmed8oPLQRkCEjx0EAt5i0ROMe8q1TQ4c8o%3D
https://webofscience.clarivate.cn/api/gateway?GWVersion=2&SrcAuth=DOISource&SrcApp=UA&KeyAID=10.1177%2F09622802231172043&DestApp=DOI&SrcAppSID=USW2EC0A2FS1U3sWcfsOPR8UMtK2V&SrcJTitle=STATISTICAL+METHODS+IN+MEDICAL+RESEARCH&DestDOIRegistrantName=SAGE+Publications

