
1002 Mansournia MA, et al. Br J Sports Med September 2021 Vol 55 No 18

editorial

cHecklist for statistical assessment of 
medical Papers: the cHamP statement
Mohammad Ali Mansournia    ,1,2 Gary S Collins,3,4 
Rasmus Oestergaard Nielsen    ,5,6 Maryam Nazemipour,7 
Nicholas P Jewell,8,9 Douglas G Altman,3 Michael J Campbell10

Despite efforts to improve the statistical 
quality of research articles in medical jour-
nals, serious statistical errors or deficiencies in 
the design, analysis, reporting and interpreta-
tion still occur, even in highly ranked jour-
nals.1 Flawed statistics and methodology will 
negatively affect the study results and could 

consequently impact public health and 
patient care.2 Despite numerous educational 
papers on biostatistics as well as reporting 
guidelines including CONsolidated Stan-
dards Of Reporting Trials, STrengthening the 
Reporting of OBservational studies in Epide-
miology, STAndards for the Reporting of 
Diagnostic accuracy studies, REporting 
recommandations for tumor MARKer prog-
nostic studies, and Transparent Reporting of 
a multivariable prediction model for Indi-
vidual Prognosis Or Diagnosis (and others as 
listed in the Enhancing the QUAlity and 
Transparency Of health Research network; 
www. equator- network. org) endorsed by 
many journals, the methodological quality of 
medical publications still remains low.3 
Editors and reviewers may not have expert 
knowledge of statistics, and worse, could 
remain unconvinced about the importance of 
solid methodology in medical research.4 
Thus, a systematic approach to assess the 
methodological or statistical aspects of a 
scientific paper is needed.

IntroducIng tHe cHecklISt for 
StatIStIcal aSSeSSment of medIcal 
PaPerS (cHamP) Statement
Although there are some excellent guide-
lines on reporting statistics in medical 

papers5 6 and further direction avail-
able from a small number of journals, a 
checklist for peer reviewers (and readers) 
to assess general statistical aspects in a 
research publication is lacking. In this 
paper, we present CHecklist for statistical 
Assessment of Medical Papers (CHAMP), 
which contains 30 items on general statis-
tical aspects to assess during peer review 
of original papers (online supplemental 
appendix). The checklist includes consid-
erations in the following sections: design 
and conduct (items 1–6), data analysis 
(items 7–16), reporting and presentation 
(items 17–23) and interpretation (items 
24–30). A complete explanation and 
elaboration of the 30- item checklist with 
glossary of statistical terms is provided 
in a companion paper.7 The items in the 
checklist were selected based on a previous 
British Medical Journal checklist,8 liter-
ature review and experience of the 
author panel in reviewing the statistical 
content of numerous papers submitted 
to a variety of medical journals. The first 
author produced the checklist draft, the 
coauthors suggested addition or removal 
of the items and all authors approved the 
final version. Other colleagues provided 
extensive comments on the paper and are 
listed in the ‘Acknowledgments’ section 
of the explanation and elaboration paper.

CHAMP does not cover all topics 
of medical statistics but focuses on 
important and common statistical issues 
that may generally arise. We appreciate 
that each type of study or statistical model 
such as a randomised trial or prediction 
model has specific issues which may not 
be covered in our checklist. We also note 
that for some items in the checklist there 
may be no decisive answer, and thus 
assessment of the methodology of a paper 
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risk of physical activity and 
hepatobiliary diseases: east meets west
Howard Chi Ho Yim, Emad M El- Omar

Total and leisure- time physical activity are 
inversely associated with risk of liver 
cancer, non- alcoholic liver disease and gall-
bladder disease. This has been shown in 
Western populations but until now not in 
the Chinese and other Asian populations. 
In BJSM, Pang et al1 address this gap by 
reporting a large prospective study that 
involved 461K participants in the China 
Kadoorie Biobank (CKB). These 

participants, aged from 30 to 79 years from 
10 regions of China, were recruited before 
they had cancer and hepatobillary diseases. 
They were then prospectively followed up 
for 10 years.

We consider Pang et al have made at least 
four valuable contributions . First, they 
found that the total and occupational phys-
ical activity was inversely associated with 
hospitalised non- alcoholic fatty liver disease, 
cirrhosis and liver cancer.1 These results 
are consistent with those reports done in 
Western countries.2 Second, they found that 
viral hepatitis was inversely associated with 
total and occupational physical activity in the 
CKB cohort.1 Third, they revealed that the 
total and occupational physical activity was 

inversely associated with gallstone disease 
and gallbladder cancer.1 This is consistent 
with the previous studies performed in 
Western populations.2 However, excessive 
volumes of physical activity may damage the 
gallbladder as shown in athletes who had run 
a 24- hour ultramarathon.2 Thus, there seems 
to be an optimal level of physical activity to 
achieve the beneficial effects on gallstone 
diseases and gallbladder cancer.2 Lastly, they 
found that biliary tract cancer is inversely 
associated with total physical activity in the 
CKB cohort.1 This differs from a prospec-
tive multinational study performed in the 
Western population.3 This discrepancy could 
be due to differences in ethnicity, diets and 
lifestyle among populations.

exercISIng Your mIcrobIome 
for amelIoratIng HePatobIlIarY 
dISeaSeS and cancerS
How physical activity affects hepato-
biliary diseases and cancers remains 
unknown. However, physical activity was 
shown to shape the human gut microbial 
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may involve some subjectivity. More-
over, the issues raised in the checklist 
are not equally important—for example, 
serious errors in design are irremediable 
regardless of how the data were analysed 
and problems of presentation are less 
important (as these can be easily fixed) 
than other statistical problems.

aPPlYIng cHamP durIng Peer 
revIeW
Using CHAMP requires some elementary 
knowledge of statistics, as is also needed 
for the authors of scientific manuscripts. 
Further guidance on how to use the 
checklist can be found in the explanation 
and elaboration paper.7 Each item of the 
checklist is a reminder for the reviewer in 
formulating an overall assessment of the 
statistical analysis of the paper and perhaps 
in providing clarifying comments and 
revision requests to the authors. Future 
study of the CHAMP statement is needed 
to examine its utility and possibly establish 
a point system for rating the appropriate-
ness of the statistical and methodological 
aspects of an original investigation.

In the interim, we hope CHAMP 
provides a useful tool in the editorial 
process for editors and referees for the 
statistical assessment of medical papers.
Twitter Rasmus Oestergaard Nielsen @RUNSAFE_
Rasmus
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