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ABSTRACT

Purpose: Whereas a large number of features are mentioned to connote the quality of medical research, no tool
is available to comprehensively measure it objectively across different types of studies. Also, all the available
tools are for reporting, and none includes quality of the inputs and the process of research. The present paper
is aimed to initiate a discussion on the need to develop such a comprehensive scoring system (in the first
place), to show that it is feasible, and to describe the process of developing a credible system.

Method: An expert group comprising researchers, reviewers, and editors of medical journals extensively
reviewed the literature on the quality of medical research and held detailed discussions to parse quality at
all stages of medical research into specific domains and items that can be assigned scores on the pattern of
quality-of-life score.

Results: Besides identifying the domains of the quality of medical research, a comprehensive tool for scoring
emerged that can be possibly used to objectively measure the quality of empirical research comprising surveys,
trials, and observational studies. Thus, this can be used as a tool to assess Quality of Empirical Research
in Medicine (QERM). The expert group confirmed its face and content validity. The tool can be used by the
researchers for self-assessment and improvement before submission of a paper for publication, and the
reviewers and editors can use this for assessing the submissions. Published papers can also be rated such
as those included in a meta-analysis.

Conclusion: It is feasible to devise a comprehensive scoring system comprising domains and items for
assessing the quality of medical research end-to-end from choosing a problem to publication. The proposed
scoring system needs to be reviewed by the researchers and needs to be validated.

KEY WORDS: Empirical research, medical research quality, QERM score, quality assessment, scoring system,
tool to assess quality
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Introduction

(7 he concept of quality generally refers to the inherent
</ properties of a process or product that meet the stated
objectives. In the case of medical research, the objective
generally is to find new ways to improve health. This is
mostly achieved by empirical research. This kind of research
is an inherently imperfect endeavor in any field, but medical
rescarch is much more inflicted with uncertainties because of
its interface with volatile humans. Thus, it requires special tools
for assessing quality.

The quality of medical research has been in discussion for
quite some time!"* but the concern has steeply increased
in the past decade as the number of papers and journals
has exponentially increased. Many of these publications are
believed to be of dubious quality.®! While discussing “scandal”
in medical research, AltmanP! stated that poor quality is
widely acknowledged, but it raises minimal concern among
the medical professionals. loannidis!® commented on false
findings in much published rescarch and drew attention to the
flawed and misleading findings in many publications resulting
in huge wastage of resources.l”” Chalmers and Glasziou!™ also
highlighted this enormous wastage. Thus, the quality of medical
rescarch needs urgent attention—not just for publication, but
also the process, so that quality research is conducted and
reported.

The quality of medical research has been interpreted differently
by different workers. Ioannidis!! emphasized truthfulness of
results and Mendoza and Garcial? expressed concern with
reproducibility. ESHRE Capri Workshop Group?! showed
concern with credibility and utility, and Mische et al.1*! discussed
scientific rigor and transparency. With such diversities, it is
important that a consensus is evolved. The core domains of
quality need to be identified and the components of cach
domain are specified for assessing specific ingredients of quality.

Most comments in the literature on the quality of medical
rescarch are based on the publications rather than the actual
process. However, the quality assurance should be done all
through the process, and not just at the end, to ensure the
excellence in the inputs, the process, and the final product.

An expert Research Quality Improvement Group, comprising
researchers, reviewers, and editors of medical journals, held
intensive consultation among themselves and considered a wide
spectrum of features that constitute “quality.” The endeavor was
to include not just the quality of the written draft but also the
inputs and the process. The Group explored the possibility of
developing a scoring system comprising domains and items that
can measure the quality of medical rescarch in a comprehensive
and objective manner, much like the quality-of-life index.
The deliberations were limited to the data-based empirical
research because of the widely divergent issues in other kinds
of research. They resulted in identifying the domains of the
quality of medical research. Based on these domains, a proposal
emerged for a tool to assess Quality of an Empirical Research in
Medicine (QERM) that can measure the quality of the rescarch
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process and the output. Evidence from CONSORT, STROBE,
and STARD indicates that such guidelines do help in improving
the quality of reporting.”'? Adherence to the items of our
proposed scoring system may help in improving not just the
reporting but the entire process of medical research.

The Group realized at the outset that it is not feasible to observe
the research process actually followed by different workers in
their institutions and organizations, and the only effective way
to assess the quality of medical research by a third party is by
evaluating the written document that describes the research.
We included the quality of steps at the planning and execution
that can be used for self-assessment and did not restrict to the
quality of manuscripts before publication when peer review is
routinely done. The proposed scoring system contains items
that could be useful to frame a worthwhile protocol, and to
adopt an appropriate process of conducting quality research,
including the steps beginning with the choice of the topic
and ending with the publication of a paper. Reporting also
is a part of this unique scoring system. The scoring may be
useful for the reviewers and editors also to assess the quality
of a submission that generally includes the statements on the
conception and the process. Funding agencies can also use
this scoring tool to assess the quality of the proposals and the
reports of the concluded project. Published papers can also be
assessed, including those in a meta-analysis.

This communication reports the process adopted and the
progress made to quantify the quality of empirical medical
rescarch through scoring. This includes a checklist. We follow
the dictum that excellence should not be the enemy of good.!"*!
The objective is to initiate a discussion on the need to develop
such a system (in the first place), to show that it is feasible,
and to propose a credible scoring system to assess the quality
of medical rescarch for review by the researchers.

Materials and Methods

To comprehensively capture the traits that reflect the quality
of medical research, the following activities were undertaken
by the Group.

(i) Extensive review of the literature concerned with the
quality of medical research to identify potential traits
that could go into developing a scoring system. For this,
PubMed database was searched for articles containing
the terms (“research quality” OR “quality of research”) in
the title published during last ten vears and has full text
available. This yielded 84 articles (as of January 22, 2022).
This could be a restricted sample but may have prov1ded
a reasonable snapshot of the recent thlnl\mg on this issue.

(i) Since most journals around the world depend on the inputs
of the reviewers to decide to publish or decline, reviewers’
guidelines of several journals were consulted including PloS
Reviewers Guidelines™ and Wiley Guidelines.!"!

(iif) The origin of CONSORT;" STROBE, " and STARD!!
guidelines was studied to learn lessons regarding how to
begin and complete such an exercise, and to pick features
for assessing the quality of a research.

(iv) The SQUIRE guidelines™ and ICMJE recommendations!*’
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for improved reporting were examined.

(v) Other quality assessment tools such as OOAQPY for review
articles, AMSTAR for systematic reviews, QUDAS! for
diagnostic tools studies, NOSZ for observational studies,
and COREQ® and the one proposed by Mays and Pope/?’]
on qualitative research were studied.

(vi) Other relevant articles we could locate on this topic through
internet search and cross-references were also studied. The
attempt was to comprehensively capture all possible aspects
of quality applicable to all levels of empirical research from
observational studies to clinical trials.

The articles consulted by us are in the reference list and
the Supplementary Material - 1. This also includes a separate list
of articles on describing the process of developing tools such as
checklists and scoring systems without validation at that stage.

Because of enormous and wide variety of information, the Group
decided to list all the terms that connote the quality and bin
them into suitable domains, such that the terms within each
domain are related, but are largely unrelated with the terms in
the other domains. The domains are like abstract constructs,
whereas the items are the observable entities.

Domains of quality of medical research

The above-mentioned review identified more than 50 terms
that could connote different aspects of the quality of medical
research. These were classified using established norms.*! In the
context of empirical medical research, these may be understood
as adequacy of the process, and truthfulness and applicability
of the results and the conclusions, which comes from clarity
regarding the research question and the methodology of the
investigation.*’I This was extended to choosing the problem,
the thought process, and the execution of research, besides the
draft of the manuscript. The five domains thus identified are
in column 1 of Table 1.

Table 1: Domains of the quality of medical research and
their constituents

Domain Constituent items

1 2

Clear Fully identified, open, transparent, unambiguous, well
defined

Adequate  Comprehensive, complete, enough, ethical, focused, full,
justified, measurable, novel, original, plausible, rational,
reliable, repeatable, replicable, reproducible, rigorous,
significant, sufficient, worthy

Truthful Accurate, adequate level of evidence, appropriate,

believable, beyond doubt, credible, correct, convincing,
factual, integral, objective, real, reasonable, right, trustful,
unbiased, valid

Applicable Accessible, affordable, beneficial, convenient, cost-effective,
feasible, generalizable, harmless, impactful, important,
interpretable, pragmatic, relevant, robust, scopeful (with
wide scope), setting (community, hospital, clinic), simple,
sustainable, timely, translationable, understandable, useful,
valuable

Reporting Statement of all the above: Articulate, brief, coherent,
complete, concise, focused, follow guidelines, logical,

organized, succinct, understandable
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Brainstorming was done to bin these 50-odd terms into the
identified domains. One person (Al) was asked to come up with
a classification for review by the Group. After some discussion
and modification, the agreed classification is as shown in
column 2 of 'Table 1. This classification helped to define cach
domain so that it has the same meaning for everybody. It also
helped to understand what cach domain contains and what
docs it represent.

The first four domains comprise the traits to be considered
mostly at the time of planning and execution, whereas the fifth
is on drafting the manuscript. The draft of the paper should
contain the statements on the first four domains plus more as
mentioned later. The following are the briefs of each domain.
The details are provided in the Supplementary Material - 2.

The items numbered under each domain in the following
paragraphs are based on the aforementioned review of
the literature and the Group discussion regarding various
components of research. The components begin with the choice
of the research question and end with the drafting of the report.

Clarity

Scott-Findlay and PollockP" called for conceptual clarity and
Shaw?! discussed clarity in research integrity. An important
ingredient of clarity is transparency.****! A bricf of clarity,
including transparency, regarding various components
of medical research, is as follows: The details are in the
Supplementary Material - 2. (i) Unambiguous problem, (ii)
complete specification of the objectives, (iii) full clarity
regarding the target population, (iv) clarity regarding the design
of the study, (v) complete specification of the sample size,
considering the exclusions and dropouts, (vi) full specification
of the intervention, if any (vii) clearly formulated tools for data
collection, (viii) clear process of elicitation of information, (ix)
road map for analysis of data, (x) visualization of the expected
results, and (xi) fitting negative and positive results in the
research jigsaw puzzle.

Adequacy

Adequacy is sufficiency without overdoing. BordageP®! and
Pierson! considered inadequacy of contents as a major cause
of rejection of manuscripts.

The “adequacy” domain contains many traits—most talked
about is reproducibility.?**! This is generally understood as
the ability of a competent researcher to get nearly the same
result using similar material from another setup when similar
methods are used as by the original investigator.? This is
different from replicability!®! and repeatability but can also
be broadly considered parts of reproducibility. According to
Goodman et al.,*" reproducibility incorporates features of
design, reporting, analysis, interpretation, and corroborating
studics.

The adequacy of different components of research can be
enumerated as follows: (i) original, novel, and justitied
rescarch question, (ii) sufficient resources for completing the
rescarch, (iii) measurable objectives, (iv) adequate intervention
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to achieve the stated objectives, (v) appropriate target
population, (vi) adequate tools for collection of the data, (vii)
no relevant variable missed, (viii) study design that takes
care of confounders and interactions, (ix) sufficient sample
size not discounting the advantages of small samples,®! (x)
representative sample, (xi) cthical and complete data
collection, (xiii) appropriate analysis for the type of data
and focused on the research question, (xiii) the results with
sufficient reliability, and (xiv) valid reasons available if the
research question is not fully answered. For details, see the
Supplementary Material - 2.

Truthfulness

Reproducible research can have bias when the same bias recurs
every time the research is reproduced. A comprehensive list of
biases is given by Indrayan and Holt.* Validity is the ability
to reach the truth with no contrarian example. Since empirical
rescarch can never include future subjects, the veracity of the
hypothesis cannot be determined, and truthfulness is assumed
when its falsehood cannot be demonstrated.! loannidis!!
emphasized “truthfulness” of results as the core component of
the quality of medical research.

The following brief incorporates the “truthfulness” in the
context of various components of research. The details are
in the Supplementary Material - 2. (i) Accurate rescarch
question anchored with prior evidence, (ii) objectives directly
related to the research question, (iii) target population is
specified, (iv) variables chosen provide a correct answer to
the rescarch question, (v) valid intervention, (vi) chosen
end-points provide answer to the research question, (vii) valid
tools for eliciting the data, (viii) appropriate subjects of the
study, (ix) accurate measurements, (x) design of the study
provides unbiased results, (xi) reliability and power of the
study are medically relevant, (xii) correct method of analysis
with no P-hacking, (xiii) credible and evidence based
results, (xiv) internally and externally validated results, (xv)
chance of false results minimized, (xvi) factors other than
data that can affect the results are considered,™ (xvii)
conclusion considered corroborative evidence, and (xviii)
imperfections in the tools and alternative explanations
considered for the conclusion.

Applicability

There may be isolated examples of conclusions that are
applicable but not useful, or vice versa, but these two traits
generally go together. Limitations, both known and unknown,
can hamper the applicability. Anv medical research is considered
good if its results and conclusions are useful for improving the
health of people directly or indirectly. A clear, truthful, and
reproducible rescarch, described in the preceding sections, does
not necessarily imply that it is useful too. Utility relates to the
extent to which the results are going to impact the practice!™
and stands on its own as a domain of quality. The importance
of the applicability has been emphasized by Goodman et al.[*"
and loannides.”"

Research component-wise applicability and utility comprise (i)
uscful and relevant questions, (ii) the research is timely and
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objectives amenable to translate into practice, (iii) study
setting specified, (iv) inclusion and exclusions criteria not
too restrictive, (v) how target population would benefit from
the rescarch, (vi) effect size is medically significant, (vii)
control group on existing regimen rather than placebo, (viii)
the intervention casy to adapt to local conditions, (ix) chosen
variables work under varying conditions, (x) implementation
of results feasible under varying conditions, (xi) the
methodology can be adopted by other workers to check the
replicability, (xii) robust results, and (xiii) the conclusions have
demonstrable applicability. The details of each of these are in
the Supplementary Material - 2.

Reporting

Research generally culminates into a report for dissemination of
the findings to the target audience. A huge project may require
a full volume, but many reports are published in a journal in
a summarized but self-contained paper reflecting the entire
process of research and the methodology to reach a conclusion.
This section is restricted to the quality of the draft of a paper
for publication in a journal.

Many articles have appeared that advise on how to write a
paper for publication.’*" Most of these have implications
for the planning and execution also. The guidelines such as
CONSORTLM STROBE, ™ and STARD!" are primarily for the
content and style of the drafting of specific types of studies, and
SAMPLP is for statistical reporting.

The basic tenet of quality reporting is that the text describes
the full process of research, including the results, and stated in
a focused, concise, and precise manner without losing clarity.
The draft should be well organized and follow a logical format
such as IMRaD.

Many of the following suggestions for quality of a draft
may look like a repetition of what we advised earlier in this
communication, but the earlier advice was for conception,
thought process, and the execution, whereas the advice now is
on stating all of that in the draft of the paper. The possibility
of an excellent thought process but poor reporting cannot be
ruled out. In a way, the following reinforces the advice provided
carlier for various domains: (i) accurate title that describes the
rescarch, (ii) unambiguous research question, (iii) complete
specification of all the variables, (iv) clear identification of
the target population, (v) factual design and the guidelines
concerned with the design followed, (vi) target and actual
sample size with justification, (vii) methods used to elicit the
data, (viii) what data collected from whom, and adequacy and
correctness of the available data, (ix) complete method of
the analysis, (x) SAMPL guidelines®! followed for statistical
reporting, (xi) complete results including the unfavorable
ones, (xii) limitations kept in view while interpreting the
results, (xiii) the conclusion fully answers the research
question, (xiv) all relevant references cited, (xv) data sharing
considered for others to replicate, (xvi) supplementary material
for fuller explanation, and (xvii) keywords adequately describe
the thrust of the rescarch. The details of cach of these are in
the Supplementary Material - 2.
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Results

For a scoring system to be applicable, it must not be too long,
and practically feasible and manageable. Thus, only the essential
items are included in our proposed scoring without leaving out any
aspect that substantially affects the quality [Table 2]. This scoring
gives more weight to the process (methodology) although the
outcome (result) also gets its due share. Each item is given a score
2 for nearly full satisfaction, score 1 for partial satisfaction, and
score 0 for almost no satisfaction. The scores for cach domain can
be assigned standalone to quantify the quality of different aspects
of empirical research on the pattern of QoL, or can be used for
self-assessment by the researcher. Higher weight to more important
items was considered but was disfavored as it could introduce
complexity and subjectivity. Instead, the number of items in
various domains was different and this number matched fairly well
with our opinion regarding the importance of that domain. For
example, the highest number of items (13) is for “Adequacy” and
“Truthfulness” followed by “Clarity” (10 items). The total score
is the simple sum, considered valid for reflective scoring models!”!
opposcd to formative measurement models with a combination of
heterogencous items. ™ In case categories are preferred, we suggest
considering a total score of less than 50 as poor, 50-74 as tolerable,
75-89 as good, and 90+ as excellent. The utility of this scoring
system is also in assessing which quality domain of the research
is strong and which domain is weak. 'The items in column 3 of
'Table 2 can also be used as a checklist without scoring.

The extract in "lable 3 is the QERM-Bricef for the reviewers
who have access to only the manuscript and are generally hard
pressed for time. In this case, the items are to be scored as 1
for “satisfied” and 0 for “not satisfied.” Presentation in terms
of “concise, coherent, unambiguous, clear, and understandable,
and supported by tables and graphs, and follow the reporting
guidelines” is given a maximum score of 10 and the statements
regarding all other domains together have a maximum score
of 40.The editors can devise their own grouping but, in our
opinion, the manuscripts with a total score of less than 30 can
be rejected straightway, 30-39 as requiring revision, and 40+ as
acceptable, provided there is no specific concern of the reviewer.
The scoring may be able to provide a holistic assessment, largely
free of the specialized field of the reviewer. This can minimize
the scope for unbalanced review. Unethical research can be
discarded straightway.

The experts in the Group verified face and content validity
of the scoring systems after intense discussion. The other
kinds of validity (including external validity and construct
validity) are under process and will be reported separately. This
communication is limited to the process we followed and the
progress we made toward quantifying the quality of empirical
medical research.

Discussion

Scoring in clinical practice has brought in relief and ease of
evaluation in much the same way as the measurement of
laboratory parameters has brought in medical care. Although
the perception of the evaluator cannot be completely ruled
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out, a scoring system can achieve objectivity to a large extent
because all the items are fully specified. In the past, scores
such as for quality of life, APACLHE for critical care patients,
and APGAR for newborns have found wide applications. We
expect that the domains and items we list for QERM scoring
will help rescarchers not just in assessing their research but also
in making them aware of the features that need to be considered
while planning and executing a research project.

Besides the primary purpose of helping to plan, execute, and
report quality research, the QERM scoring sheet can serve many
other purposes. As discussed by Sandercock and Whitley"” for
quality research, the OERM can help the emerging generation
of researchers to get started on a sound footing, create teaching
resource, and help clinicians working in resource-poor settings
to optimally allocate resources for quality research. Publications
and funding proposals can also be evaluated, including the
articles in a systematic review/meta-analysis.

Jadad et al.P¥ listed 49 items such as random allocation and
blinding that connote quality and developed a scale for quality
of reporting of RCT with a focus on control of bias. Catillon!
analyzed more than 20,000 RCTs and used criteria such as
“adequate methods” and “poor reporting” for assessing quality.
Higgins®! discussed the Cochrane Collaboration tool for
assessing bias in RCTs. Olivo et al.!®V reviewed nine scales used
in physical therapy trials and 16 scales used for other areas of
healthcare research. All these are focused on specific areas such
as health services, dental injuries, or acupuncture. Many of these
scales follow the pattern of items or domains and sub-items.

Gabriel and Maxwell® emphasized on the “level of evidence,”
which is an indicator of the potential for bias.[®! Montagna
et al!®l were of the view that “adoption of standardized
protocols” can foster the strengthening of scientific publications.
For Ueda et al.,/*! the impact factor of the journal is the main
consideration for assessing quality! Glasziou et al.'*! mentioned
reliability of answers to important clinical questions as an
important component of the quality of medical research. We
believe our OERM score is comprehensive and contains all
these traits of quality.

Most guidelines require that the checklist be submitted along
with the paper for publication without scoring system. But
some use scoring system. R-AMSTARP! quantifies quality for
systematic reviews, QUADAS! for diagnostic tools studies,
NOS for observational studies, and Jadad scaleP® for RCTs.
Our effort is to devise a common scoring system covering
several kinds of studies. Second, the existing tools mostly focus
on reporting and not much on the conceptual framework and
the process. The proposed OERM is more comprehensive with
wider coverage, including aspects of conceptualization and the
process of research.

We realize that the proposed OFERM scoring is complex
but that is so because it is comprehensive and incorporates
several facets of medical rescarch. The rescarcher may have to
first understand cach term signifying the quality [Table 1] of
different aspects of the research before using the QERM score.
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Table 2: Scoring system for assessing the quality of empirical medical research: from the conceptualisation to the
publication - Detailed QERM scoring system (for the researcher)

Explanation of the domain Domain Item Score or check
1 2 3 4

This section is only for 1 CLARITY

CLARITY and not for adequacy, How much are you satisfied with the following? (Scores: Full=2, Partial=1, No=0)

truthfulness, and applicability. 1.1  Research question and the objectives have no ambiguity

This answers WHAT of the
study and includes transparency,
openness, unambiguity, well 1.3 Variables under study (antecedents, intervention, confounders, and outcome) and
defined, and fully identified. their definition are clear

1.4 Design of the study (prospective/retrospective/cross-sectional, allocation, blinding,
etc.) and flow of the cases is clearly conceptualized and is transparent

1.2 Target population is well defined

1.5 Method of selection of the study subjects is clear, eligibility clearly specified

1.6 Tools and data elicitation methods (observation, interview, investigation,
examination-even for records-based study) are clear

1.7 Data obtained and available for analysis are clear
1.8 Methods of analysis and the road map are clear
1.9 Results expected or obtained are clear

1.10  Conclusions obtained or visualized are clear considering the negative and positive

results
Total score for CLARITY (maximum 20)
This section is only for 2 ADEQUACY
ADEQUACY and not for How much are you satisfied with the following? (Scores: Full=2, Partial=1, No=0)

clarity, truthfulness, and 2.1
applicability. Adequate includes
comprehensive, complete,

enough, ethical, focused, full, 2.3 Objectives are measurable

Research question is adequate (original, requires investigation)
2.2 Adequate resources (facilities, expertise)

justified, measurable, novel, 2.4 Chosen study variables are adequate to answer the research question and are measurable
original, plausible, rational,

reliable, repeatable, replicable,

reproducible, rigorous, 2.6 The reliability/power is stated for calculating the sample size for each group

significant, sufficient, worthy 2.7 The study design is adequate (capable of obtaining all the relevant data on
antecedents, intervention, confounders, and outcomes on a representative sample),
including follow up, if any

2.5 Ethical standards are met

2.8 Sufficient details of the methodology are available for replication by others

2.9 Sufficient data are available after exclusions of missing values, outliers, etc., and
exclusions properly accounted

2.10  All the required methods of analysis have been used (no relevant method ignored)-
different types of analysis done - the analysis is rigorous with assumptions duly verified

2.11  Reliability of results is adequate (sufficient precision to generate confidence) and the
presence of medically significant effect established or denied with reasons

2.12  The plausibility of the results is demonstrated
2.13  The answer to the research question is full and convincing
Total score for ADEQUACY (maximum 26)

This section is only for 3 TRUTHFULNESS
TRUTHFUNLESS and not How much are you satisfied with the following? (Scores: Full=2, Partial=1, No=0)
for clarity, adequacy, and 3.1  The title accurately describes the study

applicability. This refers to

the correctness and includes 3.2 The variables investigated are valid to answer the research question

accurate, adequate level 3.3 The design of the study is right to provide an unbiased answer to the research
of evidence, appropriate, question (e.g., representative sample of the target population)
believable, beyond doubt, 3.4 The subjects included are right to provide the correct answer to the research question

credible, correct, convincing,
factual, integral, objective,

real, reasonable, right, trustful,
unbiased, valid 3.6 Data collected and analyzed are factual, unbiased, and error free

3.5  The sample size is correctly calculated for the stated reliability/power, and based on
the correct variable or variables

3.7 Cofounders and interaction duly accounted for

3.8 Correct method of analysis used considering the nature of the data (distribution,
inter-dependence, adjustment for confounding, standardized rates, etc.)

Contd...
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Table 2: Contd...

Explanation of the domain Domain

Item Score or check

3.9 Results really emanate from the data and analysis (not selected to serve a hypothesis,
not manipulated), credible results - duly adjusted for missing values

3.10 Different results are internally consistent and internal and external validity of the

results demonstrated

3.11 The interpretation of the results is valid in view of confounders, multiple P, etc.

3.12  Alternative explanations considered and ruled out

3.13  The conclusion is based on results, limitations, plausibility, corroborative evidence
Total score for TRUTHFULNESS (maximum 26)

This section is only for 4 APPLICABILITY
APPLICABILITY and not
for clarity, adequacy, or 4.1
truthfulness. It includes
accessible, affordable,
beneficial, convenient,
cost-effective, feasible,
generalizable, harmless, 4.3
impactful, important, 4.4
interpretable, pragmatic,
relevant, robust, scopeful,
setting (community, hospital, 4.6
clinic), simple, sustainable, 4.7
timely, translationable,

understandable, useful, valuable a8

How much are you satisfied with the following? (Scores: Full=2, Partial=1, No=0)
The research question is relevant, useful, important, and timely

4.2 The setting of the study (clinic/hospital/community) is appropriate for application
of the results, the target population is likely to benefit from the results, and
inclusion-exclusion criteria are not too restrictive that will hamper the application

Variables used are such that the data on them can be collected in varying conditions:
Data elicitation methods and tools can be replicated by the others

4.5 Data used for results can be collected in a cost-effective manner

Analysis methods are understandable by any qualified professional, and replicable

The results are useful and applicable to the target population and robust/sustainable
under varying conditions-replicability is demonstrated

Cost and convenience in implementing the results are reasonable and affordable, and

the applicability and sustainability of the conclusion is convincing

4.9 The conclusion is medically important to change the current understanding,
unaccounted uncertainties considered, and theoretical construct proposed

Total score for APPLICABILITY (maximum 18)

This section is for REPORT 5 REPORTING
only comprising statement on

all of the above aspects plus
features such as articulate,
brief, coherent, concise, focused,
follow guidelines, logical,
rganizer, succinct, articulate, 5.2

simple, understandable, 5.3

considered again here

How much are you satisfied with the following? (Scores: Full=2, Partial=1, No=0)

Description of all the previously listed items for which the scores are already assigned in sections 1 to 4 and not to be

5.1 Simple to understand and accessible to peers and non-specialists
The draft is concise, focused, and to the point (no unnecessary details)
Reporting guidelines (CONSORT/STROBE/STARD and SAMPL) followed

5.4 The presentation is in a logical sequence and coherent, including the use of the tables

and graphs

5.5 Confidence but humility in presentation, keeping in view the limitations and medical

uncertainties

Total score for REPORTING (maximum 10)

(Reporting of other items of quality already included in the other domains)

Total score (maximum 100)

Note: These items in this table are stated for the draft of the paper. In case the research is at the planning or execution stage, the same items would

apply to the concept and the process as anticipated or planned.

Such rigorousness is the price we should be prepared to pay for
quality rescarch. However, we have also proposed a QERM-Brief
[Table 3], especially for the reviewers and editors, for relatively
quick assessment although this also would require more time
and cffort of the reviewers than the present system. The
journals may like to think of incentives to the reviewers such as
priority consideration of their submission for publication. The
reviewers may also consider the word limitation of the journal
while assigning scores because this limit sometimes prevents
giving full details. Now many journals accept supplementary
material for their online version. This Brief version can be used
by those researchers also who do not wish to be as rigorous
with details.
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This communication describes our efforts and the process for
developing QIERM scoring system for initiating a discussion on
the need to develop such a system in the first place, to show that
it is feasible, and to propose a credible scoring system to assess
the quality of medical rescarch for review, while the validation
is in the process. Modifications as needed can be done.

Limitations

The proposed scoring system is only for empirical studies,
namely descriptive studies, clinical trials, observational
studies, and diagnostic studies. Other kinds of studies such as
laboratory experiments, systematic reviews, and methodological
rescarch are excluded. The aspects such as plagiarism and data
manipulation are not considered, presuming that all researchers
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Table 3: Brief QERM score sheet for the reviewers (from the material as much as available from the manuscript) — to be

used only for the studies that meet ethical standards

Item Score: Satisfied=1; Not satisfied=0 (See explanation at the bottom) Total

Clarity?

Adequacy® Truthfulness® Applicability? Reporting®

1. The research question and the target population
Worth investigating

2. Abstract

Properly summarizes the study

3. Sample size and the subjects of the study

Adequate sample size in consideration of reliability/power to detect
a specified medically important effect, and representative of the
population despite exclusions (dropout, outliers, etc.)

4. Variables under study

Antecedents, interventions, confounders, outcomes, rates, ratios,
scores, etc.

5. Study design

Randomization and blinding in the case of clinical trials, selection
of cases and controls, prospective/retrospective/cross-sectional
design for observational studies, the sample design for descriptive
studies

6. Data elicitation tools and methods

Case form, clinical assessments, laboratory results, interview
method, instruments used, etc.

7. Statistical analysis and interpretation

Consideration of sample size, sampling method, repeated measures,
correlations, confounding, interactions, etc.

8. Results

Restricted to the data available for the study, evidence-based,
question answered

9. Discussion

Includes review of the current literature, interpretation of the
results, resolution of conflicts with other findings, corroborative
evidence, biological plausibility, and limitations

10. Conclusion

Combination of results, plausibility, corroborative evidence, and
limitations — should be convincing (face-valid) and applicable

11. Presentation (out of 10)

Concise, coherent, unambiguous, clear, and understandable,
supported by tables and graphs, and follow the reporting guidelines.

Total (out of @ maximum of 50)

X

aClarity includes fully identified, open, transparent, unambiguous, well defined. PAdequacy includes comprehensive, complete, enough, ethical, focused, full,
justified, measurable, novel, original, plausible, rational, reliable, repeatable, replicable, reproducible, rigorous, significant, sufficient, worthy. “Truthfulness
includes accurate, an adequate level of evidence, appropriate, believable, beyond doubt, credible, correct, convincing, factual, integral, objective, real,
reasonable, right, trustful, unbiased, valid. “Applicability includes accessible, affordable, beneficial, convenient, cost-effective, feasible, generalizable,
harmless, impactful, important, interpretable, pragmatic, relevant, robust, scopeful, setting (community, hospital, clinic), simple, sustainable, timely,
translationable, understandable, useful, valuable. ¢Reporting includes a statement of all of the above: Articulate, brief, coherent, complete, concise, focused,
follow guidelines, logical, organized, succinct, understandable. X Reporting of these items is already included in the other four domains

recognize these as malpractices. The scoring systems are
verified for the face and content validity and the other kinds
of validations are still in process.

Conclusion
Research resources are scarce, and they must be spent

optimally for beneficial outcomes. Assessing the quality
of medical research starting from the planning stage can
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substantially help in improving the quality—thus in achieving
the outcomes that really contribute to improved health.
A high OERM score may require meticulous research process
from conceiving the research question to drafting the paper
for publication. We believe that awareness of such a scoring
system and its usage can substantially improve the quality
of medical research. At the same time, this may make the
research process much more difficult, but quality comes at
a cost.
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Our scoring system is verified for face validity and content
validity as assessed by the experts in the Group. It certainly
needs additional evidence which would come from validation
and wider applications in diverse settings.
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the manuscript.
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