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Outline

" Need for better reporting of observational

research
" STROBE statement

= Case study: a health claim
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An early call for complete reporting

“A basic principle can be set up that ... it is at least as
Important to describe the techniques employed
and the conditions in which the experiment was
conducted, as to give the detailed statistical
analysis of results.”

Daniels M. Scientific appraisement of new drugs in tuberculosis.
Am Rev Tuberc 1950;61:751-6

IUMSP

Institut universitaire de médecine sociale et préventive, Lausanne



Anectodal evidence of poor
reporting

“Our readers would be amazed to learn how
often we have to remind authors to simply
mention where and when their study was

conducted.”

Alfredo Morabia, Editor Preventive Medicine
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Evidence of poor reporting

= Most empirical evidence on reporting is from
randomised trials

= But similar concerns apply to other types of studies:
= Diagnostic accuracy studies

= Observational studies
= case-control / cohort / cross-sectional studies
= studies based on routine databases

= Prognostic studies
= Qualitative studies
= Systematic reviews
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Reporting of case-control studies

Lee Br J Psychiatry 2007

= “The reporting of methods in the 408 identified
papers was generally poor, with basic information
about recruitment of participants often absent ...”

= “Poor reporting of recruitment strategies threatens
the validity of reported results and reduces the
generalisability of studies.”
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Survey of observational studies

Pocock BMJ 2004

= Examined 73 published in Jan 2001 in general medical &
specialist journals, mostly case-control or cohort studies

= Rationale behind choice of confounders usually unclear

= Extent of adjustment varied greatly

= Many exposures, outcomes, subgroups in same study
= Multiple statistical tests of hypotheses

= High probability of spurious findings for associations

= Risk of overinterpretation

IUMSP
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Clustering of p-values around 0.05

P value | No of
articles

<00001| 23
0.0001-| 5
0001- | 9
12 001- | 12
002- | 7
8 003- | 4
004- | 3

4 005 | 2
04- | 2
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Z score
Distribution of P values for first primary result in each article and corresponding absolute values
of standardised normal deviates z (two sided P=0.05, 0.01, 0.001, and
0.0001 correspond to z=1.96, 2.58, 3.29, and 3.89, respectively)

PO C O C k B M\J 2004 Institut universitaire de médecine sociale et préver:Ei%eJ, IIZlIJsSarmPe



Credibility of epidemiology
IS at stake

“ The credibility of risk factor epidemiology
can withstand only a limited number of
false alarms ”

Alvan Feinstein 1981
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The epidemiologists

Have they got scares

.....

John Brignell

IUMSP

lecine sociale et préventive, Lausanne



Eattobeat =%

research shows

how even small
changes in diet
can dramatlcally
reduce your risk

. of getting it

COLON STOMACH

Eatmg fish twice [ A few radishes a week can cut
a week can the risk by 35 per cent

.-v cut the risk
\ weed by 50 per
cent

' Five carrots a
Three glasses of milk a day _week can cut the
can cut the risk by 50 per cent ' risk by 50 per cent

LIP

Eating tomato 57); Wearing
ketchup evern lipstick can
day can cut the . cut the risk by

risk by 25 per cent £ 50 per cent

MOUTH

Six sweet potatoes a week can = s F Lemon tea can cut the
reverse cancer of the mouth - < risk by 70 per cent
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The scandal of poor epidemiological research

Rﬁpm“ting guiddénm are needed fﬂ?” observational Epid{?miﬂlﬂgj}

= Compared to CONSORT additional complexity with
reporting guideline for observational studies

= Several main types of observational studies:
cohort, case-control, cross-sectional

= Even well-conducted observational studies might still
be misleading if important confounders are missed,
not measured precisely, not known...

= |n articles, additional importance of interpretation &
discussion because of many choices made (e.g. for
adjustment for confounding)

von Elm Egger BMJ 2004 IUMSP
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Impact of adjustment for SES

Not adjusted for

socioeconomic status

Pfeffer et al 1978 &
Hernandez Avila et al 1990 i
Mann et al 1994 -
Heckbert et al 1997 L
Grodstein et al 2000 —.—:—
Varas-Lorenzo et al 2000 —q:—
Combined ->

Adjusted for
socioeconomic status

Rosenberg et al 1993 -
Sidney et al 1997 — &
Sourander et al 1998 —
Combined -T
0.2 05 1 2 5

Relative risk or odds ratio

Meta-analysis of cohort studies and case-control studies of hormone

replacement therapy and coronary heart disease. There is little

evidence for a protective effect when analyses are adjusted for, in

contrast to studies not adjusted for, socioeconomic status. Adapted

from Humphrey et al, reference 7 (Ann Int Med 2002) IUMSP
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Consequences of poor reporting

= Reliability of individual studies cannot be assessed

= |If methods not described in detail, weaknesses may
not be apparent

= A body of evidence cannot be used for further decision
making e.g. policy regarding a health claim

= Conseqguences for
= Other researchers
= Professional users: clinicians, policy makers, regulators
= Lay users: patients, consumers
IUMSP
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Outline

" STROBE statement
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Reporting guidelines

= Established by international collaborative groups incl.
researchers and editors

= RG specify a minimum set of items required for a clear
and transparent account of what was done and what
was found in a study

= Usually checklist, flow diagram, explicit text

" They focus on issues that might introduce bias into health
research

= Should be based on evidence If available.
If not, consensus opinion.

IUMSP
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Knowledge translation

Gap between

what is done and
Practice what is reported
Pmmy/ reseaeh \\
Utilization Publication

\ — /
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STROBE Statement

= Collaborative effort of working group since 2004

= Checklist of 22 essential items that should be
reported for a cohort, case-control / cross-
sectional study

= Published 2007 in several journals (open access)
= Translations available

= Comprehensive explanatory paper (E&E) with
examples of good reporting

= Several extensions:
STREGA, STROBE-ME, RECORD

www.strobe-statement.org IUMSP
Institut universitaire de médecine sociale et préventive, Lausanne



Item Recommendation
number
TITLE and ABST@ 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract
(b) Provide in the abstract an informative and balanced summary of what was done and what was found

INTRODUCTION

Background/ 2 Explain the scientific background and rationale for the investigation being reported

rationale

Objectives 3 State specific objectives, including any prespecified hypotheses
METHODS

Study design 4 Present key elements of study design early in the paper

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection

o

Participants |:>

Variables 7
Data sources/ g*
measurement

Bias g
Study size 10
Quantitative 1
variables

Statistical 12
methods

(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of
follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give
the rationale for the choice of cases and contrals
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
For each variable of interest, give sources of data and details of methods of assessment (measurement).
Describe comparability of assessment methods if there is more than one group
Describe any efforts to address potential sources of bias
Explain how the study size was arrived at
Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen, and why

(a) Describe all statistical methods, including those used to control for confounding
(b) Describe any methods used to examine subgroups and interactions
(c) Explain how missing data were addressed
(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
(e) Describe any sensitivity analyses



RESULTS

Participants 13* {a) Report the numbers of individuals at each stage of the study—e.g., numbers potentially eligible, examined for eligibility, confirmed
eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage
(¢} Consider use of a flow diagram
Descriptive 14% (a) Give characteristics of study participants (e.g., demographic, clinical, social) and information on exposures and potential
data confounders
(b) Indicate the number of participants with missing data for each variable of interest
(¢} Cohort study—Summarise follow-up time (e.g., average and total amount)
Outcome data 15% Cohort study—Report numbers of outcome events or summary measures over time
Case-control study—Report numbers in each exposure category, or summary measures of exposure
Cross-sectional study—Report numbers of outcome events or summary measures
Main results |:> 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (e.g., 95% confidence interval).
Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period

Other 17 Report other analyses done—e.g., analyses of subgroups and interactions, and sensitivity analyses
analyses
DISCUSSION
Key results 18 Summarise key results with reference to study objectives
Limitations |:> 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude
of any potential bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar stu-

dies, and other relevant evidence
Genemﬁsabﬂi@ 21 Discuss the generalisability (external validity) of the study results

OTHER INFORMATION

Funding |:> 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the
present article is based

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

Mote: An Explanation and Elaboration article discusses each checklist itern and gives methodological background and published examples of transparent reporting. The STROBE checklist
is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and
Epidemiology at http://www.epidem.com/), Separate versions of the checklist for cohort, case-control, and cross-sectional studies are available on the STROBE Web site at http://www,
strobe-statement.org/.

doi:10.1371/journal. pmed.0040297.1001



OPEN a ACCESS Freely available online PLQS MEDICINE

Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE): Explanation
and Elaboration

Jan P. Vandenbroucke’, Erik von ElIm??, Douglas G. Altman®, Peter C. Gotzsche®, Cynthia D. Mulrow®, Stuart J. Pocock’,

Charles Poole®, James J. Schlesselman’, Matthias Eggerz’mﬂr for the STROBE Initiative

1 Departrment of Clinical Epidemiclogy, Leiden University Medical Center, Leiden, The Nethedands, 2 Institute of Social & Preventive Medicine (ISPM), University of Bam, Bern,
Switzedand, 3 Departrment of Medical Biometry and Medical Informatics, University Medical Centre, Freiburg, Germany, 4 Cancer Research UK/NHS Centre for Statistics in
Medicine, Oudord, United Kingdom, 5 Nordic Cochrane Centre, Rigshospitalet, Copenhagen, Denmark, & University of Texas Health Sclence Center, San Antonio, United
States of America, 7 Medical Statistics Unit, London 5chool of Hygiene and Tropical Medicine, London, United Kingdom, 8 Department of Epidemiclogy, University of North
Carolina School of Public Health, Chapel Hill, United States of America, 9 Department of Biostatistics, University of Fittsburgh Graduate School of Public Health, and
Univarsity of Fitsburgh Cancer Institute, Pitsburgh, United States of Amernca, 10 Department of Social Medicine, University of Bristol, Bristol, United Kingdom

= Examples of good reporting

= Explanatory text
= Key concepts Iin text boxes (definitions / study conduct)

IUMSP
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STROBE explanatory paper:
key concepts

STROBE Explanation and Elaboration

Box 6. Missing data: problems and possible solutions

A common approach to dealing with missing data is to restrict analyses
to individuals with complete data on all variables required for a particular
analysis. Although such ‘complete-case’ analyses are unbiased in many
circumstances, they can be biased and are always inefficient [108]. Bias
arises if individuals with missing data are not typical of the whole
sample. Inefficiency arises because of the reduced sample size for
analysis.

Using the last observation carried forward for repeated measures can
distort trends over time if persons who experience a foreshadowing of
the outcome selectively drop out [109]. Inserting a missing category
indicator for a confounder may increase residual confounding [107].
Imputation, in which each missing value is replaced with an assumed or
estimated value, may lead to attenuation or exaggeration of the

association of interest, and without the use of smﬁhisticated methods



Example of good reporting: item 8

8 Data Sources/Measurement: For Each Variable
of Interest Give Sources of Data and Details of
Methods of Assessment (Measurement).
Describe Comparability of Assessment Methods
If There is More Than One Group

Example 1

“Total caffeine intake was calculated primarily using US
Department of Agriculture food composition sources. In these
calculations, it was assumed that the content of caffeine was 137
mg per cup of coffee, 47 mg per cup of tea, 46 mg per can or
bottle of cola beverage, and 7 mg per serving of chocolate
candy. This method of measuring (caffeine) intake was shown to
be valid in both the NHS I cohort and a similar cohort study of
male health professionals (.. .). Self-reported diagnosis of hy-
pertension was found to be reliable in the NHS I cohort.””®”

IUMSP
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Has it Improved reporting ?

= We don’t know yet
= More evidence available for RCTs
= Difficult to identify specific impact of a guideline

= Some evidence from experimental studies using RGs
during peer review (Cobo BMJ 2011)

= Any effect depends on endorsement / enforcement of
journals

= Empirical studies keep identifying deficiencies in
reporting

IUMSP
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Outline

= Case study: a health claim
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Health claim from an EFSA application

,...Supports the
development of
healthy and strong
bone in children”

Target population:
Jnfants & young
children (<3 yrs.)"

ESFA Journal 2013, 11(7)
3331

IUMSP
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Intervention study used for application

0021-972X/06/$15.00/0
Printed in U.S.A.

The Journal of Clinical Endocrinology & Metabolism 91(12):4866—4872
Copyright © 2006 by The Endocrine Society
doi: 10.1210/je.2006-1391

A Randomized Controlled Study of Effects of Dietary
Magnesium Oxide Supplementation on Bone Mineral

Content in Healthy Girls

Thomas O. Carpenter, Maria C. DeLucia, Jane Hongyuan Zhang, Gina Bejnerowicz, Lisa Tartamella,
James Dziura, Kitt Falk Petersen, Douglas Befroy, and Dorothy Cohen

Context: The role of magnesium (Mg) as a determinant of bone mass
has not been extensively explored. Limited studies suggest that di-
etary Mg intake and bone mineral density are correlated in adults, but
no data from interventional studies in children and adolescents are
available.

Objective: We sought to determine whether Mg supplementation in
periadolescent girls enhances accrual of bone mass.

Design: We carried out a prospective, placebo-controlled, random-
ized, one-year double-blind trial of Mg supplementation.

Setting: The study was conducted in the Clinical Research Centers
at Yale University School of Medicine.

Patients or Other Participants: Healthy 8- to 14-yr-old Caucasian
girls were recruited from community pediatricians’ offices. Dietary
diaries from over 120 volunteers were analyzed, and those with di-
etary Mg intake of less than 220 mg/d were invited to participate in the
intervention.

Intervention: Magnesium (300 mg elemental Mg per day in two
divided doses) or placebo was given orally for 12 months.

Main Outcome Measure: The primary outcome measure was in-
terval change in bone mineral content (BMC) of the total hip, femoral
neck, Ward’s area, and lumbar spine (LL1-1.4) after 12 months of Mg
supplementation.

Results: Significantly increased accrual (P = 0.05) in integrated hip
BMC occurred in the Mg-supplemented vs. placebo group. Trends for
a positive Mg effect were evident in the pre- and early puberty and in
mid-late puberty. Lumbar spinal BMC accrual was slightly (but not
significantly) greater in the Mg-treated group. Compliance was ex-
cellent; 73% of capsules were ingested as inferred by pill counts.
Serum mineral levels, calciotropic hormones, and bone markers were
similar between groups.

Conclusions: Oral Mg oxide capsules are safe and well tolerated. A
positive effect of Mg supplementation on integrated hip BMC was
evident in this small cohort. (J Clin Endocrinol Metab 91:
4866-4872, 2006)



Intervention study: Carpenter 2006

Results
Study population

A total of 122 subjects were screened 50 5ub]ect5 enrolled,

and 44 completed the study. Dro =
15%) f th lacebo and two TABLE 3. Combined overall hip measures of bone mass (as
( o) IOT ep change from baseline)
supplemented group. Reasons g
Least square mean (g) SE P value
BMC
Entire cohort 0.0534
. Treatment 1.0642 0.06014
8-14 YrI. old glflS Placebo 0.9688 0.05903
. . Tanner 1/2 group 0.2967
with low Mg intake Treatment 0.9822 0.06178
Placebo 0.9324 0.06055
Tanner 3/4 group 0.0991
Treatment 1.1262 0.0734
N=50 (n ot 120) Placebo 1.0052 0.07077
BMD
Entire cohort 0.8444
] Treatment 0.1163 0.03524
Prlmary outcome: Placebo 0.1143 0.03513
) Tanner 1/2 group 0.6357
P=0.053 (not S|gn,) Treatment 0.09897 0.03543
Placebo 0.1044 0.03531
Tanner 3/4 group 0.5854
Treatment 0.1337 0.03685
Placebo 0.1242 0.03657




2 observational studies

Current Research

The Relationship of Dietary and Lifestyle Factors
to Bone Mineral Indexes in Children

WENDY BOUNDS, PhD, RD; JEAN SKINNER, PhD, RD; BETTY RUTH CARRUTH, PhD, RD; PAULA ZIEGLER, PhD, RD

Conclusions Because many nutrients are related to bone
AB_S’TH_ACT ) . . . health, children should consume a varied and nutrient-
Objective To identify factors related to children’s bone min- dense diet.

eral indexes at age 8 years, and to assess bone mineral J Am Diet Assoc. 2005;105:735-741.

indexes in the same children at ages 6 and 8 years.

Osteoporos Int (1999) 9:532-535 .
© 1999 International Osteoporosis Foundation and National Osteoporosis Foundation OsteoporOSlS

International

Influence of Pre-adolescent Diet on Quantitative Ultrasound
Measurements of the Calcaneus in Young Adult Women

M. C. Wang'~, E. C. Moore!, P. B. Crawford®, M. Hudes’, Z. I. Sabry>, R. Marcus*~ and
L. K. Bachrach®

Departments of IPediatrics, *Health Research and Policy, and *Medicine, Stanford University School of Medicine, Stanford,
California; 3School of Public Health, University of California, Berkeley, California; and >Musculoskeletal Research Laboratory,
Geriatric Research, Education, and Clinical Center, Veterans Affairs Medical Center, Palo Alto, California, USA
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Observational study: Bounds 2005

Current Research

The Relationship of Dietary and Lifestyle Factors
tO BOHe Mlneral Indexes mn Chlldren Table 3. Multivariate regression models predicting children’s® total

WENDY BOUNDS, PhD, RD; JEAN SKINNER, PhD, RD; BETTY RUTH CARRUTH, PhD, RD; PAULA zIEG | BMC® and BMD® at 8 years old
Independent

Conclusions Because many variable B Partial R P value
ABSTRACT _ _ health, children should ¢ [gus a7 (2 — _
Objective To identify factors related to children’s bone min-  janse diet. odel 1" (R"=0.69, F=20.71, P<.0001)
eral indexes at age 8 years, and to assess bone mineral J Am Diet Assoc. 2005:10. L R
indexes in the same children at ages 6 and 8 years. - Protein intake (g) (+) 2.40 0.08 008
Height (cm)f (+) 9.49 0.50 .0005
Weight (kg)" (+) 7.22 0.05 01
Age (y) (+) 33.97 0.02 01
Exposu re: Sex? (—) 61.33 0.04 02
. . . BMC Model 2 (R?=0.69, F=20.08, P<.0001)
diet 2-8 yrs; 11 components incl. Mg
Phnsphurus'intake (mg)® (+) .11 0.05 01
. Height {cm) (+) 8.28 0.50 .002
OU tcome: Weightf{kg}f (+) 8.36 0.07 .003
Age (y) (+) 39.82 0.03 007
BMC & BMD at 8 yrs. Sex? (-) 68.04 003 008
Ad J ustment: BMD Model 1 (R*=0.19, F=5.88, P=.005)
] ; Protein intake (g)® (+) .001 0.07 .04
sex, height, weight, BMI, age Sex? (<) 02 012 03

BMD Model 2 (R?=0.19, F=5.68, P=.006)

M jum intak B : ! .
Small coeff. & p=0.05 W)  [f=rmem fgm gn g

n=52 children at & years of age.
bBMC=Dbone mineral content {g).
“BMD=bone mineral density; calculated as g/cm?.




*
x
=

§. Study guality. Please check the appropriate colomns in the table below. If copies/reprints of published
stndies or full study reports of unpublished studies do not contain encugh data to assess some of the points

: -efsa-

5
European Food Safety Authority The EFSA Journal (2007) 530, 1-44

Parma, 23 July 2007
SP/NDA/CLAIMS/WDV1, Rev 4-Fmal

SCIENTIFIC AND TECHNICAL GUIDANCE FOR THE

PREPARATION AND PRESENTATION OF THE APPLICATION FOR

AUTHORISATION OF A HEALTH CLAIM

Opinion of the Scientific Panel on Dietetic Products, Nutrition and Allergies

Adopted on 6 July 2007

ESFA Guidance
document 2007
Appendix I

= references some
reporting guidelines
" mirrors some
STROBE items

= more specific for
exposure information
= no item on methods
for bias & multiple
testing

below, please tick the “No™ or “Unknown”™ boxes as appropriate

Yes

Partially

Unknown

N/AT

1. Power caleulations performed

2. Baseline characteristics of subjects reported

3. Subjects inclusion and exclusion -criteria
specified

4. Definition of cases explicit

5. Condition of cases reliably assessed and
validated

6. Controls selected from the source of population
of the cases

7. Information on background dietary habits
provided

3. Information on physical activity provided

9. Information on smoking/alcchol drinking
provided

10. Information on medication nse provided

6. Information on other risk factors provided

11. Information on the distribotion of prognostic
factors provided

12, Groups comparable at baseline for relevant
risk factors/potential confounding variables

13. Exposure ascertained

14. Dose-response relationship between exposure
and cutcome demonstrated

15. Outcome assessors blinded to exposure status

16. Appropriate duration of follow-up for outcome
to occur

17. Sumogate markers of the claimed effect
validated analytically

18 Sumogate markers of the claimed effect
validated biologically

19 Drop out rates and reasons similar among
EIOUpS

20. Adequate adjustment for the effects of
confounding variables

21. Statistical methods appropriate

22, Dose-response relationship between exposure
and outcome statistically significant

T N/A=Not applicable




Improving reporting of observational
studies - some key aspects

= STROBE is designed as tool for authors, editors,
reviewers and readers

" Not a tool to assess methodological quality, but can be
used to assess completeness & accuracy of reporting

= Adherence does not guarantee a high-quality study but
more transparency about what was done

= Users can judge themselves whether they trust in study
results or not

IUMSP
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Reporting vs. methodological quality

“Accurate and transparent reporting is like turning
the light on before you clean up a room: It doesn’t
clean it for you but does tell you where the problems

7

are.
Davidoff, Ann Intern Med 2000

=» Weak studies can be reported well.
Well-conducted studies can be reported weakly.

IUMSP
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Policy and practice

The Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) statement: guidelines for reporting

ohservational studies
Erik von Eim, Douglas G Akman,® Matthias Egger Stuart ) Pocock,* Peter C Gotzsche ® & Jan P Vandenbrouckes
for the STROBE initiative

bstrac g el s s chsratorl e rpingof s e i hn e whih s he
assesiment knises and of a study’s generalzabiity.The Strengthening the Reporting of Obsenatinal
Sl i Escmisogy STROBE it devlope ot on whe houk e el i et conple

servationslstudy. We defined the scope of the resommendations to corer three mai stuly desigrs:cchrt,case-
conirol and cress-sectonal studie. We canvened 3 two-day werkshap, in September 2004, with methodoloists,researchers and
ol st b2 ok 2 checlistof s Ths st was subssquently reied g ssverl mestinge o the cadinting goup

‘carsiderations. Th

o e s e the
B ofaricks, Eighteen tems
s common sl e sludydﬁgnsand‘wl e s G, ool cr s sactonsl e A taled Eplarson

cansultation
ethed:

bape tht the STROBE statement will cantibuta 0 impraving the quality of eparting of chsenational sdie.

Budlstn oftheWorld Hsth Orgartzation 3007, 85:x00o0.

The Strengthening the Reporting of Observational Studies in Epldummlngy

“ScienceDirect

Presessve Mediine 45 (100) M7 251

(STROBE) Statement: Guidelines for reporting observational studies™ "

Erik von Elm™®,
Peter C. Gotzsche ®

Douglas G. Altman”,
 Jan P. Vandenbroucke

, Matthias Egger ™%, Stwart J. Pocock ?,

for the STROBE Initiative

* e of Soial v Preestve Medicine (IPM), Uhtvarniy of Ber, Fisbenlibebudg 1, CHo3012 s, Setrtand

" Cane for Sy in Medin, Uty
Tiprimens of Socil Madicing

Cnrd Qo L2
Uivarsy of Brisod

L oo igas s pial Ao, Uity of Londo i

e o Gene, camark
Dparimen o ClncalEplerit g Lok Loy, it ok, The skl

vk caline 4 Ssgammber 2007

Preventive
Medicine

R ——

PLOS mepicme

0PEN B ACCESS Frevty avallabla amline

The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
Statement: Guidelines for Reporting
Observational Studies

Erik von Elm ", Douglas G. Altman®, Matthias Egger'®, Stuart J. Pocock®, Peter €. Getzsche®,
Jan P. Vandenbroucke® for the STROBE Initiative

Vitae o Sem, Suiedand, e, D, Urioed Simgcben,
3 Deparmat of 533 Madine, Unwesaty of 5 #5l, 5455, Urind Mngdom, 4 Landon Schosi of Hygiens and Tiopical Medions, Urbvasy of Londoe, Loadon, Unied
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Summary

Much biomedical research is observational The reporting of such research i often
Devdogemars bt inadequate, which hampers the assessment of s strengths and weaknesses and of a study’s
generalisability. The Strengthening the Reparting of Observational Sturfies in Epidemiology
STROEE) Infiative developed recommendations on what shauld be included in an accurate

d complete repart of We defined the scopeof the recommendations
o cover three main study deslgr\x eohort, casecontrol, and cross-sectional studies. We
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Introduction

Many questions in medical rearch are
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Much of the recearch into the cause of
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was planncd, what was dons, what
was found, and. wha conclusions were
drawn. The credibilicy of rescarch
depends on a crith
others of the strengehe and weaknssees
in scudy design, conduct and analysis.

seroke research,

I amcsment by

In x survey of longitudinal audics in
. 17 of 49 anicles (35%)
did mot specify the <ligibilicy crieria

suff-

ciens chrity of ceporting, the benefics of
b achisved more skowly?
and that there s a need for

idance in

Transparent reporting is also needed to

sudies aloe have ke i research e g F S SR e
the bencfies and harms of medical in-
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Introduction

Many questions in modical research are investigated in
observational studies (Glasziow & al, 2004). Much of the

research into e cause of diseases solis on evhort, case
control, or cross-sectional studies. Dbservations] studies akso
have 2 role in resesrch irto the benefis and harms of medical
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The Strengthening the Reporting of Observational Studiesin
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questions shout  given intervention. For example, otserva
tional studies are more suilsble & detectrare or lske sdverse
effects of westments md are more likely 1o provide =
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Research shoukl be reported transparently s
readers can follow whit was plamned, what wass dane, what
was found, =nd whet ¢ onclusioms were dr v The credibil
ity of research depends on 3 critical sssesment by others of
the strengths and wesknesses in study design, conduct, and
analysis Transparent reperting is also needed 1o judge
whether and how reulti can be included i systematic
reviews [4,5]). Howeves, in published ofmenational resesch
impartant information i often missing or unclesr. An snal

il cpidapiolesical dulic putlihal i cengal el

ONLINE
ONLY~- Annals of Intemnal Medicine

Acanemia anp CrLiNiC

The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) Statement: Guidelines for Reporting

Observational Studies

Erlk von Elm_ J4D; DOUglas G. Altman, DSc; Matthss Egger, MD; Stiart |
for the STROBE Initative

Ml bl e = chsnaorst. T g of auch
n s ften mudegute, iich harpas the st <f 16
weshnesses and of a study’s gulelahahmy T
Shmg‘hsnmg the Reporting of Observalicnal Studi
ology (STROBE) Mifiatie deelopsd remmmsmnm\s o
choubd be included in an accule and complete

s
three main study designs: coborl case conirol, and crosssectional studies. We comvened a Z-day workshop in
Septembr, 20, wilh tbhodelogity, revachers. o fournal el o dat » chcklnt of . Thi it was
e

et

ing several masetings of th
group of STROBE contribulors, takin,

tne la
v ok sccoun copii e sl gl ormblrsions. T

workshop and the subsequent lteralive process af consulalion and revision resuled in a checklist of 22 fiems {the
ST bstract, thods, esuls

e

Ui ik

cohort, case-control,

A detalled explanation and elaburation document is published separately and i freely avallable on the websiles of
PIaS Medictic and Epiconsdogy. We hape thal the STROBE siatement will cantribuiz to impraving the qualits of

reponting of observational studies

Introduction
Many questions . medial rescarch are nsestigated i

1096 and rsised § sears loter® Many medical foumals (s

w mnea e ssapeof e ecammmentations
to cover 3 main cchort, case—contel, and cross-
e ey A 2-day warkshop in Septembar
2004 with methodobogish, researchers, and joumal aditors, o draft
& chacklis o itams. Ths Ist was subsequently ravised during sav-

meetings of the coordnating group and in <mal dissussions
wath the larger group of STROBE contilutors, taking into account

Pacock, PRD; Peter C. Gatrsche, MD; Jan P. Vandenbroucke, MD,

empitcal evidance and methodolegical aonsderaticns. The work.
hop and the subssquent et prcess of consfaion and s
vsion resutzd in
that rebte o the b, abshact, inboduction, methods, resuls, and
discussion sactons of arfces. Eightasn itams ar ccmnon 1o all 3
Aty dess i 8 e e orcohr,cse-ccnl, o s,
al shudes. A detaled Explanation and Elaberalicn duumem
i ;.um;rsa separataly and is fieely vailble at o annals.cr
v Web st of FLos Miedhane and Epicomiatoy. We
Repe thal e STROBE Sitement il aontite 15 maroune the
Qualty of reperting <f observalicnal shudh
2on e Mt 2007147572 57
For b sftanon, e et of o

P

i,
i

case-control
stdics. Observational studizsalso hase arcle 0 research
ok the henskits and harms of medical Interventions
Randomised risls cannot answer all important questicos.
about a gven intervention. For ample. observational
s are mere sulable 1o detect rare or bte adverse

afficts of treatments, and are more lkely to provide an
tndication of what s achizsed tn datly medical practce.”

Research shod be reported trans parenty 5o tat eaders
can follow what was planned. what was dane, what was
found. and what conclusions were drawn. The credibility
of research depends on 3 crital assessment by others of
the strengths and weaknesses in study design, conduc,
st Tamsparent epring s e b kg

whether and how results can be includad 0 ssstematc
revs e, 13 poblidod cheertiond reoch
tmporiant mformation 1 ofien missing or wxlear. An
analysis of eptlemiciogical studies publishad in genersl
mecical and spectlist fournals found that the ratonals
behind the cheice of polential confounding varabls was
‘often not reported* Only few reports ofcase-conirel studies
in psychistry explsined the methods ussd to dentfy cises
and contels. In a survey of longitudinal studics In
research, 17 of #0ailes 353yl nct specifythe eligh ity
crterts. Others huave argued that without suicient clariey
of reporting. the bensfits cf research might be achisved
mare showhs’ and that there 15 a nead for guidance 1
repordng observational studies *

Recommendations on the teporting of research cn

have fllowed for other research areas—eg. for the
mporting of metanslyes of rnlonised ikt or
dlsgmic stlies” We establihal 3 network of

JS—
Erbventin e
S e Mok
[

recommendatics for the wporting of obeervational

e St

of Observatinal Studies i Epidemiclogy (STROEE)
statement

Almsaunusenkmw tatement
atement is @ checklist of tems that shoud
hezddrssmd:n sl pocing . s s ks sl
of analytical epiderniology: cohort
i aosssion sl The e, & ook 10
e guldance on s report chsencational research
well: thess recommendations are not preseriptions for
desiguing or conducting studies. Also. while danity of
reparting I a prerequisie o valuation, e checklst s not
an instrument o evalusie the qualll of obeervational
resarch,

Here we present the STROBE statement and explsin
how it was deseloped. In 2 dstalled cempanlon paper, the
explanation and. - daboraon. awicle"* we sty the
Incusion of the different checklist fems and give
methodological background and published examples of
what we consider Wansparent reporting. We strongly
ponumend usg e STROBE chklit n conncton
with the explaratory artick, which s swailable freelyon the
ebitin of PG N v phemniine o) an

tmproe reponting qualty. The Consclicated Standards of
Reporting M

et com Vol 70

ipidanidogy

Mlny questions in medical rescarch are investigated in
observational studies (1). Much of the research into
the cause of distases rdies on cohom, case-control, o
crosssectional studies. Observational scudies also have 2
role in reearch inco the benefts and harms of medical
interventions (2). Randomized trials cannot answer all im-
portant questians abou a given intervention. For example,
observational studies are more suitable 1o detect rare or lce
adverse effects of treatments and are more likely ta provide
an indicarian of what is achieved in daily modical practice
@

Rescarch should be reported transparently so that
readers can follow what was planned, what was done, what
s found, and what conclusions were dravrn. The credic
bility of rescarch depends on 1 criical assessment by others
of the strengths and weknesses in study design. conduct,
and analysis. Transparent reporting s also needad to
whether and haw resubts can be included. in systemaric
revicws (4, 3). However, in published obscrvational re-

arch, impartant information s oftcn missing or unclear
An analysis of epidemiological studies published in general
medical and specialst journals found chat the rationale be-
d the choice of porential confounding varisblcs was of-
ten not reported (). Only few reports of case-control
studics in psychiatry cxplained the methods used to iden-
ify cass and controls (7). In a survey of lorgitudinal srudies
in stroke research, 17 of 49 aricles (359) did not specify
the cligibilcy criteria. (8). Others have argued that without
sufficicnt clrity of reporting, the bencfit of rescarch might
be achieved more slowly (9), and that there is a need for
guidance in reparting obsenvational studies (10, 1)

Recor tions on the reporing of rescarch cin

improve reporting quality. The Consolidatcd Standards of

—

Reporting Trials (CONSORT] Statement was developed
in 1996 and revised 5 years later (12). Many medical jour-
nals supported this inicative (13), which has helped to
improve the quality of repurts of mndomized crials (14,
15). Similar initatives have followed for ather research ar-
cas—for cample, for the reporting of meta-analyses of
randomized trials (16) or diagnostic studies (17). We &5-
ablished a neovork of meahodologists, reearchers, and
journal editars 1o develop recommendations for the report-
ing of ebscrvarional recarch: the Screngthening the Re-

hropsta | S=11 | 267 | 656 | A or-3aa | |

STROBE INITIATIVE

The Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) Statement

Guidelines for Reporting Observational Studies

Stuart J. Pocock,§ Peter C. Gotzsche,§ and
Jan P. Vandenbroucke| for the STROBE Initiative

orting of Obsenationsl  Studies in

(STROBE) Statemer.

Auns AND USE OF THE STROBE STATEMENT

The STROBE Statement is a checklist of items that
should be addressed in articls reporting on the 3 main
study designs of andlytical epidemiolopy: cohors, e
contral, and erosssectional scudies. The intention s solely
to provide guidance on how to report obscrvational rc-
saarch well; these recommendations are not prescriptions
for designing or conduting studies. Also, whilk clrity of
ceporting is 4 prerequisite to evaluation, the checklistis not
an instrument to evaluate the quality of observational re-
search.
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the quality of reparting of obszrvaticnal studies.
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Man}u questions in medical rescarch are investigated in
bservational studics.’ Much of the rescarch into the
cause of discases relies on cohort, case-conirol, or ¢ross-
sectional studics. Obscrvational studics alzo have a role

rescarch into the hencits and harms of medical interven-
tions.* Randomized trials cannot answer all important ques-
tions about a given imervention. For example, observational
studics are mere suiable to deicct rare or lale adverse cilfests
of treatmenis, and are more likely to provide an indication of

whal is ashieved in daily medical practice.>

should be reported transparcntly so that wead-
ens can follow what was planned, what was done, what wras
found, and what conchsions were e, The credibily of
rescarch depes f the
ncath s wesknesees i sy deien, condat, and sl
ysis. Transparent reporting is also necded to judge whether
and how results can be included in systematic reviews
However, in published obecrvational acarch important in-
formation i cften missing or unclear. An analysis of epide-
miological studies published in general meslical and spesialist
joumals found that the rationale behind the choise of polen-
tial confounding varisbles was ofien not reponted * Only few
reprt of cas-ontml studies in pychisy oxplined the
methods used to identify cases and

ongiradinal stadics in stoke rscarch, 17 of 50 arieler
(35%) did nat specify the eligibility criteria.® Others have
argued t of reporting, the benefits
of rescarch might be achicved marc slowly,” and that there is
aneed for guidance in reporting obscrvational studies, 1941

Rescarch

s on a eritical asscssment

improve reporti
i stcbeicispen b ch TReporting Trials (CONSORT) Statement was develaped in
1096 and revised § years later.'? Many medical joumals
supportcd this initiative.'> which has helped to improve the
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1996
1999
2000
2003
2004
2007

2007
2008
2009

2013

Reporting guidelines initiatives

CONSORT
QUOROM
MOOSE
STARD
TREND
STROBE

COREQ
SQUIRE
PRISMA

SPIRIT

RCTs (revised 2001 & 2010)
Meta-analyses of RCTs
Meta-analyses of obs. studies
Diagnostic studies
Non-randomised studies

Case-control / Cross-sectional /
Cohort studies

Qualitative studies
Quality improvement studies

Syst. reviews & meta-analyses
(replacing QUOROM)

Protocols of RCTs

See: EQUATOR Library for Health Research Reporting TUMSP

Institut universitaire de médecine sociale et préventive, Lausanne



