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S
TR

O
B

E
 S

tatem
ent—

checklist of item
s that should be included in reports of observational studies

S
ection/item

Item
 

N
o

R
ecom

m
endation

R
eported on P

age 
N

um
ber/Line 

N
um

ber

R
eported on  

S
ection/P

aragraph

Title and abstract
1

(a) Indicate the study’s design w
ith a com

m
only used term

 in the title or the abstract

(b) P
rovide in the abstract an inform

ative and balanced sum
m

ary of w
hat w

as done and w
hat w

as found

Introduction

B
ackground/ 

rationale
2

Explain the scientific background and rationale for the investigation being reported

O
bjectives

3
S

tate specific objectives, including any prespecified hypotheses

M
ethods

S
tudy design

4
P

resent key elem
ents of study design early in the paper

S
etting

5
D

escribe the setting, locations, and relevant dates, including periods of recruitm
ent, exposure, follow

-up, and data 
collection

P
articipants

6
(a) C

ohort study—
G

ive the eligibility criteria, and the sources and m
ethods of selection of participants. D

escribe 
m

ethods of follow
-up

C
ase-control study—

G
ive the eligibility criteria, and the sources and m

ethods of case ascertainm
ent and control 

selection. G
ive the rationale for the choice of cases and controls

C
ross-sectional study—

G
ive the eligibility criteria, and the sources and m

ethods of selection of participants

(b) C
ohort study—

For m
atched studies, give m

atching criteria and num
ber of exposed and unexposed

C
ase-control study—

For m
atched studies, give m

atching criteria and the num
ber of controls per case

Variables
7

C
learly define all outcom

es, exposures, predictors, potential confounders, and effect m
odifiers. G

ive diagnostic 
criteria, if applicable

D
ata sources/ 

m
easurem

ent
8*

For each variable of interest, give sources of data and details of m
ethods of assessm

ent (m
easurem

ent). D
escribe 

com
parability of assessm

ent m
ethods if there is m

ore than one group

B
ias

9
D

escribe any efforts to address potential sources of bias

S
tudy size

10
Explain how

 the study size w
as arrived at

Q
uantitative 

variables
11

Explain how
 quantitative variables w

ere handled in the analyses. If applicable, describe w
hich groupings w

ere 
chosen and w

hy
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S
tatistical 

m
ethods

12
(a) D

escribe all statistical m
ethods, including those used to control for confounding

(b) D
escribe any m

ethods used to exam
ine subgroups and interactions

(c) Explain how
 m

issing data w
ere addressed

(d) C
ohort study—

If applicable, explain how
 loss to follow

-up w
as addressed

C
ase-control study—

If applicable, explain how
 m

atching of cases and controls w
as addressed

C
ross-sectional study—

If applicable, describe analytical m
ethods taking account of sam

pling strategy

(e) D
escribe any sensitivity analyses

R
esults

P
articipants

13*
(a) R

eport num
bers of individuals at each stage of study—

eg num
bers potentially eligible, exam

ined for eligibility, 
confirm

ed eligible, included in the study, com
pleting follow

-up, and analysed

(b) G
ive reasons for non-participation at each stage

(c) C
onsider use of a flow

 diagram

D
escriptive data

14*
(a) G

ive characteristics of study participants (eg dem
ographic, clinical, social) and inform

ation on exposures and 
potential confounders

(b) Indicate num
ber of participants w

ith m
issing data for each variable of interest

(c) C
ohort study—

S
um

m
arise follow

-up tim
e (eg, average and total am

ount)

O
utcom

e data
15*

C
ohort study—

R
eport num

bers of outcom
e events or sum

m
ary m

easures over tim
e

C
ase-control study—

R
eport num

bers in each exposure category, or sum
m

ary m
easures of exposure

C
ross-sectional study—

R
eport num

bers of outcom
e events or sum

m
ary m

easures

M
ain results

16
(a) G

ive unadjusted estim
ates and, if applicable, confounder-adjusted estim

ates and their precision (eg, 95%
 

confidence interval). M
ake clear w

hich confounders w
ere adjusted for and w

hy they w
ere included

(b) R
eport category boundaries w

hen continuous variables w
ere categorized

(c) If relevant, consider translating estim
ates of relative risk into absolute risk for a m

eaningful tim
e period

O
ther analyses

17
R

eport other analyses done—
eg analyses of subgroups and interactions, and sensitivity analyses

D
iscussion

K
ey results

18
S

um
m

arise key results w
ith reference to study objectives

Lim
itations

19
D

iscuss lim
itations of the study, taking into account sources of potential bias or im

precision. D
iscuss both direction 

and m
agnitude of any potential bias

Page6-7/line125-142
M

ethods/Para5

Page8-10/line158-204
Results/Para3-6

Page8-10/line158-204

Page10/line196-204

Page8-10/line158-204

Results/Para3-6

Results/Para6

Results/Para3-6

Page15/line298-304
Discussion/Para9

Page10/line206-211
D

iscussion/Para1

Page6-7/line125-142

Page6-7/line125-142

Page6-7/line125-142

Page6-7/line125-142

M
ethods/Para5

M
ethods/Para5

M
ethods/Para5

M
ethods/Para5

Page7-10/line144-204

Page25/line493-494

Page7-8/line144-152

Page8/line153-157

Results/Para1-6

Figure 1

Results/Para1

Results/Para2

Page8-10/line153-204

Page9-10/line185-204

N/A

Page10/line196-204

N/A

Results/Para2-6

Results/Para5-6

N/A

Results/Para6

N/A



3-3

Interpretation
20

G
ive a cautious overall interpretation of results considering objectives, lim

itations, m
ultiplicity of analyses, results 

from
 sim

ilar studies, and other relevant evidence

G
eneralisability

21
D

iscuss the generalisability (external validity) of the study results

O
ther inform

ation

Funding
22

G
ive the source of funding and the role of the funders for the present study and, if applicable, for the original study 

on w
hich the present article is based

*G
ive inform

ation separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

N
ote: A

n Explanation and Elaboration article discusses each checklist item
 and gives m

ethodological background and published exam
ples of transparent reporting. The S

TR
O

B
E 

checklist is best used in conjunction w
ith this article (freely available on the W

eb sites of P
LoS

 M
edicine at http://w

w
w

.plosm
edicine.org/, A

nnals of Internal M
edicine at http://w

w
w

.
annals.org/, and Epidem

iology at http://w
w

w
.epidem

.com
/). Inform

ation on the S
TR

O
B

E Initiative is available at w
w

w
.strobe-statem

ent.org.

U
pdated on A

pril 13, 2020
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A
rticle Inform

ation: https://dx.doi.org/10.21037/cdt-21-577 
*A

s the checklist w
as provided upon initial subm

ission, the page num
ber/line num

ber reported m
ay be changed due to copyediting and m

ay not be referable in the published version. In this case, the section/paragraph m
ay be 

used as an alternative reference.


