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Institute of Health and at the leading pediatric departments through-

out the United States and England.

At Boston Children’s Hospital, we’ve been the leaders in pediatric

innovation since the hospital opened its doors nearly 150 years ago.

Innovation is in our hearts and in our heads. It’s our history and our

future. Whether we are delivering care at the bedside or supporting

those who do, we are all focused on the same mission-providing the

highest quality care to the children and families who put their trust in

us. We innovate for the future-for the children and families we care

for, the ones whose faces we know and for the many more whom we

don’t yet know. With the establishment of the Innovation and Digital

Health Accelerator (IDHA), Boston Children’s is taking the next step

in shaping the future of health care and extending our pediatric lead-

ership through new technologies, collaborations with industry, and

the development of a comprehensive digital health platform. IDHA

draws together a team from across Boston Children’s, including inno-

vators and trailblazers in the fields of informatics, technology, clinical,

digital, business development talent, and the TeleHealth team, and

provides Boston Children’s with a mechanism for sourcing, vetting,

resourcing, building, piloting and commercializing innovations in col-

laboration with others across the enterprise. Through the creation of

the Innovation and Digital Health Accelerator, Boston Children’s rein-

forces a commitment to, and investment in pediatric innovation. We

are combining our data, clinical expertise, and health care technology

development experience, with leading worldwide industry partners—

including start-ups—to transform health care.
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Clinical research on the accuracy of diagnostic tests, the power of

prognostic markers, and the efficacy and safety of interventions are

the cornerstone of evidence-based health care.1 Transparency and

sufficient reporting are important for conveying research findings to

the public, practitioners, and students in medicine because insuffi-

cient reporting of results would hinder assessment for a study’s

strengths and weaknesses and thus hamper integration of evidence,

even from well-conducted research.2 However, the reporting quality

of articles in most healthcare journals remains inadequate.3-6 Many

publications lack clarity, transparency, and completeness on how the

authors actually carry out their research. Therefore, the validity of

research cannot be accurately evaluated. An example of such situa-

tion is that determining whether randomization is sufficient is diffi-

cult if authors do not report important information (eg, generation of

random sequences and the method of random concealment in thera-

peutic assessment studies).7 Reviewers and readers will not make an

information-based assessment on research quality and the risk of

bias if the reporting quality is insufficient as well as reviewers and

readers could not get linkage to a research protocol.

EVOLUTION OF THE INTERNATIONAL COMMITTEE OF

MEDICAL JOURNAL EDITORS TO REPORTING

GUIDELINES

The International Committee of Medical Journal Editors (ICMJE)

published a set of recommendations for conducting, reporting, edit-

ing, and publication of scholarly work as early as in 1979. This com-

mittee required that manuscripts should be prepared according to

the basic reporting standards.8 However, the requirements issued by

the ICMJE are universal and applicable to all medical studies. The

guideline of the ICMJE for authors does not take all the details of

various research designs and research fields into account, although

different research designs in different fields have their specific char-

acteristics. Examples of this situation are randomization in random-

ized, controlled trials (RCTs), confounding factors of analytical

research, linkage of databases in observational studies using rou-

tinely collected data, and genetic polymorphism in genetic associa-

tion studies.

With the development of evidence-based medicine, critical

appraise as a basic concept of selecting and synthesizing evidence was

also improved, and it depends on adequate reporting of research.

Therefore, refining the ICMJE guideline and developing reporting

guidelines according to different major points for research designs in

different study fields are urgent and necessary. Since 1996, reporting

guidelines for various types of research have been developed in suc-

cession. These guidelines are in the form of a checklist and include a

flow diagram or explicit text. In fact, reporting guidelines provide

advice on how to sufficiently report the research, especially on meth-

ods and results by specifying a minimum set of items. Reporting guide-

lines can remind researchers to report what was performed and what

was found in the research in a clear and transparent manner. In partic-

ular, these guidelines can emphasize the issues that might introduce

bias to the research. Work groups that developed types of reporting

guidelines have declared that reporting guidelines are recommended

for researchers, but not to be demanded. However, researchers can

improve the research design by referring to the checklists of a report-

ing guideline. Moreover, we must be aware that reporting guidelines

do not recommend how specific studies should be designed,
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conducted, and analyzed. Therefore, the guidelines should not be

regarded as standards of research design, as well as tools to assess

study quality, although the checklists of reporting guidelines often pro-

vide a basis to assess the risk of bias.

The first reporting guideline was the Consolidated Standards of

Reporting Trials (CONSORT), which was developed by the ICMJE in

1996, and aimed to strengthen the reporting quality of RCTs.9 Sub-

sequently, on the basis of development of CONSORT, a variety of

extended versions of CONSORT reporting guidelines were devel-

oped and published. With increasing expansion of types of study

designs and research fields, corresponding reporting guidelines have

also been created.

The well-known Enhancing the Quality and Transparency of

Health Research (EQUATOR) is an academic organization that was

developed from CONSORT and other workgroups of reporting

guidelines. EQUATOR is dedicated to research, and for developing,

collating, and promoting reporting guidelines for medical research. At

present, more than 300 reporting guidelines have been collated and

included in the EQUATOR collaboration network (http://www.equa

tor-network.org/reporting-guidelines/). These reporting guidelines

have the following characteristics. First, these guidelines cover a

wide range of research, including original research, secondary

research, and transformation studies, involving basic research, animal

research, clinical research, and epidemiological research. Second, the

content of these guidelines is comprehensive, including the reporting

of study protocols, abstracts, search strategy, statistical analysis

methods, and full text. Third, the fields of these guidelines are var-

ied, covering internal medicine, surgery, obstetrics and gynecology,

imaging, and other specific clinical fields. The development and appli-

cation of reporting guidelines have become one of the important

achievements of evidence-based medicine globally.

COMMONLY USED REPORTING GUIDELINES FOR

CLINICAL RESEARCH

Most of the existing reporting guidelines of medical research are clas-

sified according to the study design. CONSORT and its extended ver-

sion are used only for RCTs. However, considering special research

fields or design, special CONSORT extended versions for RCTs are

recommended for nonpharmacological interventions and herbal medi-

cine interventions. Because the research designs of cluster RCTs and

noninferior RCTs are not the same as traditional RCTs, specific

CONSORT extended versions were developed for them. Considering

that data sources and methods of individual participant data (IPD)

meta-analyses are different from traditional meta-analyses, there is

also a special Preferred Reporting Items for Systematic Reviews and

Meta-analyses (PRISMA) extended version. The extended versions

retain most of the items in the original version to reflect the common

methodological characteristics of RCTs, observational studies, and

systematic reviews and meta-analyses. The extended version of

TABLE 1 Commonly used reporting guidelines for clinical research available from EQUATOR

Reporting guidelines Study design

CONSORT11 Randomized controlled trials

CONSORT extension to cluster randomized trials12 Cluster randomized trials

CONSORT extension to noninferiority/equivalence trials13 Noninferiority/equivalence trials

CONSORT for TCM14 Trials of traditional Chinese medicine

CONSORT extension to nonpharmacological treatment15 Trials of nonpharmacological treatment

STROBE16 Observational studies

STROBE-ME17 Molecular epidemiology studies

STREGA18 Genetic association studies

RECORD19 Observational studies conducted using routinely collected health data

REMARK20 Tumor marker prognostic studies

STARD21 Diagnostic test accuracy

GRIPS22 Genetic risk prediction studies

CARE23 Case reports

PRISMA24 Systematic reviews and meta-analyses

PRISMA-P25 Protocols of systematic reviews and meta-analyses

PRISMA-IPD26 Systematic reviews and meta-analyses of IPD

SAMPL27 Statistical analyses and methods in all research

CONSORT denotes Consolidated Standards of Reporting Trials; CONSORT for TCM, Consolidated Standards of Reporting Trials for traditional Chinese

medicine; STROBE, STrengthening the Reporting of Observational Studies in Epidemiology; STROBE-ME, STrengthening the Reporting of OBservational

Studies in Epidemiology-Molecular Epidemiology; STREGA, STrengthening the REporting of Genetic Association studies; RECORD, REporting of studies

Conducted using Observational Routinely-collected health Data; REMARK, Reporting Recommendations for Tumor Marker Prognostic Studies; STARD,

Standards for Reporting of Diagnostic Accuracy; GRIPS: Genetic Risk Prediction Studies; CARE, CAse REport; PRISMA, Preferred Reporting Items for

Systematic Reviews and Meta-analyses; PRISMA-P, Preferred Reporting Items for Systematic Reviews and Meta-analysis protocols; PRISMA-IPD, Pre-

ferred Reporting Items for Systematic Reviews and Meta-analyses of individual participant data; SAMPL, Statistical Analyses and Methods in the Pub-

lished Literature.
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reporting guidelines also reflects the addition or modification of

specific items to show the personality traits of particular research

types. To date, reporting guidelines have been adopted by an increas-

ing number of international medical journals, including The New Eng-

land Journal of Medicine, The Lancet, British Medical Journal, Journal

of the American Medical Association, and Annals of Internal Medi-

cine.10 The commonly used reporting guidelines for clinical research

are shown in Table 1.

BETTER REPORTING QUALITY FOR IMPROVED

PEDIATRIC INVESTIGATION

The problems of reporting can be subdivided into the following:

missing or incomplete information (eg, missing details of intervention

or exposure, or selective reporting of results); incorrect or misleading

information (eg, misleading figures, incorrect statistical analysis, a

change in primary outcome, or extended conclusion); inconsistent

information (eg, differences between protocols and results reported

in articles); poorly written text and poor use of figures and tables;

and information presented in an obscure or less than optimum for-

mat.10 A large systematic review that was updated in 2012 assessed

the effect of journal endorsement of the CONSORT checklist.28 This

study critically reviewed 50 studies, including more than 16 000

RCTs and showed that despite improvements in the completeness of

reporting (22 of 25 checklist items), there were still major reporting

deficiencies in journal publications. Although adoption of reporting

guidelines, such as CONSORT, STARD, and PRISMA, has helped to

improve the quality of research reports, all guidelines remain much

less adhered to than they should be. Reporting guidelines have been

widely disseminated through publications in journals with a high

impact factor and endorsements by several editors. Nevertheless,

adherence of authors to these reporting guidelines remains low.28,29

Pediatric Investigation is a newly issued international journal that

aims to improve the quality of pediatric research and to promote evi-

dence-based practice. Therefore, requirements for authors publishing

articles in Pediatric Investigation should keep consistent with those for

authors publishing articles in international journals. Authors are recom-

mended to provide a checklist according to a specific reporting guide-

line, which will be beneficial for editors and peer reviewers to rapidly

review missing items recommended by reporting guidelines and to

improve the quality of reporting. Therefore, authors will hopefully

adhere to reporting guidelines when preparing and submitting their

manuscript. Moreover, Pediatric Investigation will provide adequate

training for authors, editors, and peer reviewers to understand and

ensure that they adhere to reporting guidelines.

CONFLICT OF INTEREST

All authors declare that they have no competing interests.

REFERENCES

1. Jackson R, Ameratunga S, Broad J, et al. The GATE frame: critical

appraisal with pictures. ACP J Club. 2006;144:A8-A11.

2. Von Elm E, Egger M. The scandal of poor epidemiological research.

BMJ. 2004;329:868-869.

3. Toulmonde M, Bellera C, Mathoulin-Pelissier S, et al. Quality of ran-

domized controlled trials reporting in the treatment of sarcomas. J

Clin Oncol. 2011;29:1204-1209.

4. Sekula P, Mallett S, Altman DG, et al. Did the reporting of prognostic

studies of tumour markers improve since the introduction of

REMARK guideline? A comparison of reporting in published articles.

PLoS One. 2017;12:e178531.

5. Liljeberg E, Andersson A, Lovestam E, et al. Incomplete descriptions

of oral nutritional supplement interventions in reports of randomised

controlled trials. Clin Nutr. 2017. pii: S0261-5614(17)30115-2.

6. Farid-Kapadia M, Joachim KC, Balasingham C, et al. Are child-centric

aspects in newborn and child health systematic review and meta-

analysis protocols and reports adequately reported?-two systematic

reviews. Syst Rev. 2017;6:31.

7. Li X, Wang R, Shi X, et al. Reporting characteristics and risk of bias

in randomised controlled trials of acupuncture analgesia published in

PubMed-listed journals. Acupunct Med. 2017;35:259-267.

8. Recommendation for the Conduct, Reporting, Editing, and Publica-

tion of Scholarly Work in Medical Journals. http://www.icmje.org/

recommendations/. Accessed June 23, 2017.

9. Begg C, Cho M, Eastwood S, et al. Improving the quality of reporting

of randomized controlled trials. The CONSORT statement. JAMA.

1996;276:637-639.

10. Liu TY, Cai SY, Nie XL, et al. The content of statistical requirements

for authors in biomedical research journals. Chin Med J (Engl).

2016;129:2491-2496.

11. Schulz KF, Altman DG, Moher D. CONSORT 2010 statement:

updated guidelines for reporting parallel group randomised trials. Int

J Surg. 2011;9:672-677.

12. Campbell MK, Piaggio G, Elbourne DR, et al. Consort 2010 state-

ment: extension to cluster randomised trials. BMJ. 2012;345:e5661.

13. Schiller P, Burchardi N, Niestroj M, et al. Quality of reporting of clin-

ical non-inferiority and equivalence randomised trials–update and

extension. Trials. 2012;13:214.

14. Wu TX, Li YP, Bian ZX, et al. Consolidated standards for reporting

trials of traditional chinese medicine (CONSORT for TCM). Chin J

Evid Based Med. 2007;7:625-630.

15. Boutron I, Moher D, Altman DG, et al. Methods and processes of

the CONSORT Group: example of an extension for trials assessing

nonpharmacologic treatments. Ann Intern Med. 2008;148:W60-W66.

16. von Elm E, Altman DG, Egger M, et al. The Strengthening the

Reporting of Observational Studies in Epidemiology (STROBE) state-

ment: guidelines for reporting observational studies. Lancet.

2007;370:1453-1457.

17. Gallo V, Egger M, McCormack V, et al. STrengthening the Reporting

of OBservational studies in Epidemiology–Molecular Epidemiology

(STROBE-ME): an extension of the STROBE Statement. PLoS Med.

2011;8:e1001117.

18. Little J, Higgins JP, Ioannidis JP, et al. STrengthening the REporting

of Genetic Association Studies (STREGA): an extension of the

STROBE statement. PLoS Med. 2009;6:e22.

19. Benchimol EI, Smeeth L, Guttmann A, et al. The REporting of studies

Conducted using Observational Routinely-collected health Data

(RECORD) statement. PLoS Med. 2015;12:e1001885.

20. McShane LM, Altman DG, Sauerbrei W, et al. REporting recommen-

dations for tumor MARKer prognostic studies (REMARK). Breast

Cancer Res Treat. 2006;100:229-235.

21. Bossuyt PM, Reitsma JB, Bruns DE, et al. Towards complete and

accurate reporting of studies of diagnostic accuracy: the STARD ini-

tiative. BMJ. 2003;326:41-44.

22. Janssens AC, Ioannidis JP, van Duijn CM, et al. Strengthening the

reporting of genetic risk prediction studies: the GRIPS statement.

Eur J Epidemiol. 2011;26:255-259.

14 | COMMENTARYCOMMENTARY



wileyonlinelibrary.com/journal/ped4 Pediatric Investigation.  2017;1:9-1212

23. Gagnier JJ, Kienle G, Altman DG, et al. The CARE guidelines: con-

sensus-based clinical case reporting guideline development. BMJ

Case Rep. 2013. pii: bcr2013201554.

24. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for

systematic reviews and meta-analyses: the PRISMA statement. BMJ.

2009;339:b2535.

25. Beller EM, Glasziou PP, Altman DG, et al. PRISMA for Abstracts:

reporting systematic reviews in journal and conference abstracts.

PLoS Med. 2013;10:e1001419.

26. Stewart LA, Clarke M, Rovers M, et al. Preferred reporting items

for systematic review and meta-analyses of individual partici-

pant data: the PRISMA-IPD statement. JAMA. 2015;313:1657-1665.

27. Lang TA, Altman DG. Basic statistical reporting for articles published

in biomedical journals: the “Statistical Analyses and Methods in the

Published Literature” or the SAMPL Guidelines. Int J Nurs Stud.

2015;52:5-9.

28. Turner L, Shamseer L, Altman DG, et al. Does use of the CONSORT

Statement impact the completeness of reporting of randomised con-

trolled trials published in medical journals? A Cochrane review Syst

Rev. 2012;1:60.

29. Smidt N, Rutjes AW, van der Windt DA, et al. The quality of diag-

nostic accuracy studies since the STARD statement: has it improved?

Neurology. 2006;67:792-797.

How to cite this article: Peng X, Nie X, Ni X. Better reporting

quality for improved pediatric investigation: Application of

health research reporting guidelines. Pediatr Invest.

2017;1:12–15. https://doi.org/10.1002/ped4.12009

COMMENTARY | 15

9-12




