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Abstract

Adequate and transparent reporting is necessary for critically appraising published research. Yet, ample evidence suggests that the
design, conduct, analysis, interpretation, and reporting of oral health research could be greatly improved. Accordingly, the Task Force on
Design and Analysis in Oral Health Research—statisticians and trialists from academia and industry—identified the minimum information
needed to report and evaluate observational studies and clinical trials in oral health: the OHStat Guidelines. Drafts were circulated to
the editors of 85 oral health journals and to Task Force members and sponsors and discussed at a December 2020 workshop attended
by 49 researchers. The guidelines were subsequently revised by the Task Force’s writing group. The guidelines draw heavily from the
Consolidated Standards for Reporting Trials (CONSORT), Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE), and CONSORT harms guidelines and incorporate the SAMPL guidelines for reporting statistics, the CLIP principles for
documenting images, and the GRADE indicating the quality of evidence. The guidelines also recommend reporting estimates in clinically
meaningful units using confidence intervals, rather than relying on P values. In addition, OHStat introduces 7 new guidelines that concern
the text itself, such as checking the congruence between abstract and text, structuring the discussion, and listing conclusions to make
them more specific. OHStat does not replace other reporting guidelines; it incorporates those most relevant to dental research into a
single document. Manuscripts using the OHStat guidelines will provide more information specific to oral health research.
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The EQUATOR Network website lists more than 575 check-
lists (University of Oxford Center for Statistics in Medicine
n.d.). The aim of the Task Force writing group was to unify the
guidance for observational studies and clinical trials into a
single tool for oral health researchers for inclusion and dis-
semination within the EQUATOR network (University of
Oxford Center for Statistics in Medicine n.d.).

Methods

In light of the American Statistical Association’s 2016 “Statement
on P-Values” (Wasserstein and Lazar 2016) and the subsequent
publication of an issue of The American Statistician devoted to
“Moving to a World Beyond ‘P < 0.05”” (Wasserstein et al.
2019), several journals revised their reporting standards.(Moher
2009; Armstrong et al. 2011; Hickey et al. 2015; Hollestein and
Nijsten 2015; Levesque 2015; Munafo and Wileyto 2015;
Gamble et al. 2017; Curtis et al. 2018; Jones et al. 2018; Lindsey
et al. 2018; Assel et al. 2019; Butcher et al. 2019; Harrington
etal. 2019; Parsons et al. 2019; Kattan and Vickers 2020; Michel
et al. 2020; Wilson and Falcone 2020). At the August 2019
Editorial Board meeting of The Journal of the American Dental
Association, board members proposed convening a working
group to improve the statistical reporting guidelines of the
Journal. To support the effort, a proposal was submitted to the
Task Force on Design and Analysis in Oral Health Research—a
nonprofit group composed of statisticians and trialists in the pub-
lic and private sectors (Task Force on Design n.d.). In November,
the Task Force Board empaneled a writing group to develop a set
of methodological and statistical reporting guidelines.

On December 10, 2019, the Task Force writing group began
to meet online to draft new guidelines. When consensus was
reached, the plan was to convene a face-to-face meeting in
May 2020, but the COVID-19 pandemic made the meeting
impossible. Instead, comments were solicited on draft circu-
lated by email.

In November 2020, the Task Force writing group distrib-
uted the draft to more than 85 editors of oral health journals
and to all members and sponsors of the Task Force.
Subsequently, written comments were received from 12
reviewers. The December 2020 online workshop included an
overview presentation (A.B.) and 3 detailed critiques by the
past editor of JADA, the present editor of the Journal of Dental
Research, and an internal Task Force reviewer. The comments
and critiques were extensive. The Task Force brought in a con-
sultant in scientific publications with experience in preparing
reporting guidelines and the associated documents (T.A.L.).
The goal was to incorporate the comments and critiques into 2
manuscripts: an overview statement that introduced the check-
list (OHStat: the Oral Health Statistical reporting guidelines)
and an “Explanation and Elaboration” manuscript (the “E&E
paper”) that gave the background of the initiative and the ratio-
nale for including each guideline. The manuscripts were then
reviewed by the writing group and approved by the Task Force
in September 2021 for eventual publication in the peer-
reviewed literature. In 2022, the manuscripts were submitted
for review and revisions made.

The Oral Health Statistical Reporting
Guidelines

The OHStat checklist is recommended for reporting key
aspects of most observational studies and clinical trials in
oral health. The 48 guidelines were formulated for authors,
reviewers, and journal editors to improve reporting of obser-
vational studies and clinical trials (both randomized and non-
randomized trials) involving human participants evaluating
an oral health-related biomedical or behavioral outcome
(U.S. National Institutes of Health 2014). Many of the 48
OHStat guidelines are more focused or homogeneous, which
increases the number of items but makes it easier to deter-
mine whether an individual guideline has been addressed. In
contrast, the 25 CONSORT guidelines are more heteroge-
neous; they actually ask authors to respond to 53 questions.
The same is true of the 22 Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guide-
lines, which ask 33 questions.

We strongly recommend that the checklist be used in con-
junction with the explanation and elaboration paper (Best et al.
2024) because each item has important clarifications. Most of
the major reporting guidelines and extensions are accompanied
by E&E papers—for example, CONSORT for reporting ran-
domized controlled trials (RCTs) generally (Moher et al. 2012)
and HARMS for reporting adverse outcomes specifically
(Junqueira et al. 2023), STROBE for observational studies
(Vandenbroucke et al. 2007), STARD for diagnostic tests
(Cohen et al. 2021), PRISMA for systematic reviews (Page
et al. 2021), and ARRIVE for animal studies (du Sert et al.
2020). As the foundation of the OHstat guidelines, the E&E
paper has several purposes:

e [t documents the need for better reporting of research in
the oral health literature.

e [t expands and explains each guideline and cites sup-
porting references.

e It explains why each guideline is important.

e [t calls attention to aspects unique in oral health
research, such as split-mouth studies and the effect of
natural changes in dentition.

e It addresses multiplicity in oral health measures, or the
complexity that arises from measuring multiple teeth or
sites in the oral cavity.

e It makes the case for using modern multivariable and
multivariate statistical methods.

e [t identifies preferred practices in both research and
reporting, such as why estimates and confidence inter-
vals are increasingly being preferred to P values for
reporting results.

e [t presents several examples of good and poor research
practices, including common errors.

e [t calls attention to specific problems in the literature,
such as image manipulation and the insufficient report-
ing of harms.

e It introduces new guidelines to help authors write and
review their manuscripts before submittal.
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Table. The OHStat Checklist for Reporting Oral Health Research.

No. SECTION/Topic Guideline? Page

IDENTIFYING INFORMATION

2

3

Title
Abstract

Consistency

Space permitting, identify the research design in the title.
Provide a structured abstract, as specified by the journal.

Confirm that all information in the abstract is identical to that in the article, especially the conclusions.

INTRODUCTION: WHY DID YOU START?

4
5

Problem

Objectives

Describe the background, nature, scope, and importance of the problem addressed by the research.

State the specific research objectives, including any prespecified hypotheses, in terms of a clinically
important outcome measure or measures.

METHODS: WHAT DID YOU DO?

6

20

21

22

Design

Approach

Registration

Ethics

Funding

Setting
Eligibility
Recruitment

Interventions

Variables

Unit of observation

Clinical importance

Assignment

Blinding

Data collection

Measurement

Threats to validity

Describe the overall study design and any variant (e.g., split-mouth, crossover, equivalence) and
planned subgroup analyses.

In a therapeutic clinical trial, say whether the study was intended to assess the
intervention under ideal and controlled circumstances (an explanatory trial assessing
efficacy) or under real-world conditions (a pragmatic trial assessing effectiveness).

If the study is registered, name the registry and give the registration number. State
whether the trial was registered before the first patient was enrolled and whether the
statistical analysis plan was determined before the data were analyzed.

Name the institutional review board that approved the study and give the study identification number-.
If the study was exempt from review, so state. State whether written informed consent was
obtained from participants. Identify any competing interests of the authors and their employers.

Indicate who funded the study and any role the funder had in planning the study, providing products
or technical support during the study, analyzing the data, or publishing the results. Identify any
competing interests of the funders.

Indicate the setting(s) and location(s) of the study.

Describe the population of interest. Give the criteria for eligibility.

Tell how participants were recruited or identified. If done, describe any stratification or matching.

Describe the interventions or experimental conditions—including control conditions—and the
protocol under which they were delivered.

Clearly identify the primary outcome variable (the primary response variable), important secondary
outcomes, and explanatory variables (exposures, risk factors, interventions, confounders). State the
duration of follow-up, if any.

Name the unit of observation or analysis (e.g., tooth, region of mouth, patient). Justify the use of
partial-mouth studies.

Where possible, but especially in clinical trials, report the minimum clinically important difference for
the primary outcome.

In randomized trials, tell how the random allocation schedule was created, concealed,
and implemented. Tell how patients were assigned to groups.

In clinical trials, indicate who was blinded to what information and how blinding was
implemented. If applicable, indicate whether the control intervention could be
distinguished from the experimental intervention.

Tell how data were collected throughout the study. If patients or information were excluded during
the study, describe how the exclusions were identified and the reasons for exclusion.

Describe any steps taken to improve the quality and accuracy of measurements. For judgments,
describe the assessors qualifications, as well as what they knew about the participant before making

their judgment, and report the degree of agreement for their judgments.

Describe any procedures used to minimize error, confounding, and bias.

(continued)
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Table. (continued)

No. SECTION/Topic Guideline? Page

STATISTICAL METHODS

23 Sample size Explain how the sample size was determined; specify the minimum clinically meaningful difference in
the primary outcome variable (effect size) and other values used in a power calculation.

24 Analytic approach  Identify the key statistical methods used to analyze the data.
25 Primary analysis Explain how differences or changes in the primary outcome were analyzed; how associations were
estimated.
26 Analysis In randomized trials, indicate whether the analysis was by intention to treat, per
populations protocol, or both. Describe exactly who was included in each analysis.
27 Stopping rules In clinical trials, describe any interim analyses or stopping rules and indicate who could

stop the trial.

28 Data preparation Identify any data-cleaning procedures used to modify raw data before analysis (e.g., missing data, loss to
follow-up, transformations, creating or combining categories, outliers). Clearly distinguish between
prespecified modifications and those arising during analysis.

29 Multivariable Identify the purpose of analysis, the response and predictor variables considered, and the statistical
modeling procedures used in the model-building process.
30 Correlated data Tell how correlated data (e.g., nonindependent or paired) were treated in the analysis. More than one

outcome measurement from the same participant (e.g., multiple teeth or across time) usually must
be explicitly modeled in the analyses.

31 Ancillary analyses Describe any ancillary analyses (e.g., sensitivity analyses, data imputation, assessing assumptions of the
analysis, interaction analysis, confounding).

32 Post hoc analyses Identify any post hoc or exploratory analyses, including unplanned subgroup analyses, and identify them
as such.
33 Hypothesis testing  If P values are reported, identify what is being compared, as well as the statistical test used for the

comparison, and report the calculated P value (e.g., P=0.063, not P>0.05 or NS).
RESULTS: WHAT DID YOU FIND?

34 Participants Report the number of participants included and excluded at each stage of sample selection, group
assignment, at key times during the study (including those lost to follow-up), and the number
analyzed in each group and subgroup (consider summarizing this information in a flow diagram).

35 Study data Describe the sample; report baseline demographic and clinical characteristics, including measures of
variability, for each group.

36 Study periods Define and give the inclusive dates or defining events of any distinct study periods (e.g., recruitment,
data collection, outcome assessments, follow-up). Consider presenting this information in a timeline.

37 Results Report the results of the outcome variables for each group; provide a measure of precision (95%
confidence intervals) for each comparison, focusing on the primary outcome. Distinguish within-
group differences from between-group differences.

38 Deviations Report any changes in the protocol during the study.

39 Harms In clinical trials, describe any adverse events or harms, including whether or not they
might have been caused by the intervention.

40 Modeling Report the results of any multivariable modeling, including interaction terms. Consider how to best
report the models in tables.

41 Exploratory analyses Report the results of any exploratory analyses (e.g., subgroups, interactions, sensitivity analyses)
separate from the primary outcome results.

(continued)
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Table. (continued)

No. SECTION/Topic

Guideline? Page

DISCUSSION: WHAT DOES IT MEAN?

42 Summary

Summarize the study and the main results.

43 Interpretation Interpret the results cautiously and suggest an explanation for them. Separate the interpretation of the
prespecified outcome analysis from post hoc analyses.

44 Integration Compare the results with what else is known about the problem; attempt to integrate the study
findings with those in the literature.

45 Generalization Discuss the generalizability of the results (their external validity).

46 Implications If reasonable, comment on the applications or implications of the results on health care delivery.

47 Limitations Describe likely sources, direction, magnitude of error, confounding, and bias that were not controlled
for in the study design or analysis. Do not cite the standard limitations of the study design.

48 Conclusions

give their implications.

List the conclusions in terms of a clinically important outcome measure. Do not restate the results;

The completed checklist should be included with the submitted manuscript. The presence of a page number indicates that the guideline has been
met, as well as where it is addressed in the manuscript. We strongly recommend that the checklist be used in conjunction with the Explanation and
Elaboration document, which clarifies each item. A fillable checklist is available at http://taskforce-ondesign.org/.

*The 7 guidelines especially relevant to clinical trials are in bold.

e [t includes additional information on preparing tables,
figures, and images.

e [t can serve as excellent overview and summary text of
the key elements of oral health research.

e It can be useful checklist for planning oral health
research protocols.

Importantly, the guidelines identify the minimum requirements
for reporting and publishing observational studies and clinical tri-
als in oral health. Additional information may be needed to ade-
quately report individual studies. Note that guidelines highlighted
in boldface specifically apply to clinical trials but may also be
applicable in observational studies (Table).

The checklist is intended to accompany a manuscript sub-
mitted for publication. In the right-hand column of the check-
list, indicate the page number of the manuscript on which the
guideline is addressed. When an item does not apply, N/A is a
suitable response. In addition to helping authors and journal
editors confirm that the manuscript contains the necessary
information, the checklist will also help reviewers find specific
information more easily.

Additional guidance for both documenting research and
preparing manuscripts for publication can be found in the AMA4
Manual of Style and in Scientific Style and Format.

Discussion

Critical appraisal and interpretation of observational studies
and clinical trials in oral health will improve with better report-
ing of the details that support study validity. Obviously, no
checklist can address all the important factors of every research
design, and articles providing all the indicated information
could still be substandard. The guidelines do not ensure the
quality of reporting. So, by all means, “Break any of the

guidelines if it makes scientific sense to do so” (Assel et al.
2019). Accuracy and transparency are more important than try-
ing to fit an unusual situation into a generic guideline.

The guidelines should not be used to evaluate the quality of
oral health studies. The proportion of adequately addressed
items is not a surrogate endpoint for study quality. Not all items
are equally important, and reporting the required information
is no guarantee of quality.

Limitations

The OHStat guidelines do not cover all study designs.
Examples of unaddressed designs include systematic reviews
and meta-analyses (Page et al. 2021), the performance charac-
teristics of diagnostic tests (Bossuyt et al. 2015), equivalence
or noninferiority studies (Piaggio et al. 2012), and comparative
effectiveness studies using large databases (Ogrinc et al. 2016).

Conclusion

Evidence-based dentistry is literature-based dentistry (Lang
2010). Clinicians, authors, reviewers, and editors should take
the time to learn how to accurately report and assess the valid-
ity, relevance, and implications of the published literature. The
Cochrane Center is the premier site for systematic reviews in
health care (The Cochrane Collaboration n.d.). Sites such as
the ADA Center for Evidence-Based Dentistry (Center for
Evidence-Based Medicine n.d.) and the University of Dundee
Centre for Evidence-Based Dentistry (University of Dundee,
School of Dentistry n.d.) make it easy to find clinical guide-
lines. Such guidelines are based directly on the existing evi-
dence and on the ability to appraise that evidence through the
process of critical appraisal.
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Ultimately, patient care is improved when valid and useful
research is planned, executed, communicated to practitioners,
and widely implemented. Therefore, we also expect that the
OHStat guidelines will serve as a template for updating and
informing improvement in oral health research reporting.
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