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Abstract

Purpose

The Medical Education Research Study
Quality Instrument (MERSQI) and the
Newcastle-Ottawa Scale-Education
(NOS-E) were developed to appraise
methodological quality in medical
education research. The study objective
was to evaluate the interrater reliability,
normative scores, and between-
instrument correlation for these two
instruments.

Method

In 2014, the authors searched PubMed
and Google for articles using the MERSQI
or NOS-E. They obtained or extracted
data for interrater reliability—using

the intraclass correlation coefficient
(ICC)—and normative scores. They

calculated between-scale correlation
using Spearman rho.

Results

Each instrument contains items
concerning sampling, controlling

for confounders, and integrity of
outcomes. Interrater reliability for
overall scores ranged from 0.68

to 0.95. Interrater reliability was
"substantial” or better (ICC > 0.60)
for nearly all domain-specific items
on both instruments. Most instances
of low interrater reliability were
associated with restriction of range,
and raw agreement was usually good.
Across 26 studies evaluating published
research, the median overall MERSQI
score was 11.3 (range 8.9-15.1, of

possible 18). Across six studies, the
median overall NOS-E score was 3.22
(range 2.08-3.82, of possible 6).
Overall MERSQI and NOS-E scores
correlated reasonably well (rho
0.49-0.72).

Conclusions

The MERSQI and NOS-E are useful,
reliable, complementary tools for
appraising methodological quality

of medical education research.
Interpretation and use of their scores
should focus on item-specific codes
rather than overall scores. Normative
scores should be used for relative rather
than absolute judgments because
different research questions require
different study designs.

As medical education research
continues to grow, it is increasingly
important to appraise research study
quality."* Instruments to facilitate critical
appraisal support at least four distinct
activities—namely, (1) evaluation of the
quality of published evidence (e.g., in a
systematic or critical literature review);
(2) peer review (i.e., to help journal
editors and reviewers in manuscript
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appraisal and decisions); (3) study
planning and manuscript preparation
(i.e., to help investigators design and
describe rigorous studies); and (4)
identification of areas for improvement
in a field. Those using such instruments
must understand the definitions of their
various items (e.g., questions or appraisal
standards), the validity evidence®
supporting instrument scores, and how to
interpret the scores in various contexts.

Many instruments to appraise the quality
of clinical research exist,*” but few have
targeted medical education research.
However, two instruments have been
developed and used in recent years to
appraise the methodological quality of
studies of medical education—namely,
the Medical Education Research Study
Quality Instrument (MERSQI)® and
the Newcastle—Ottawa Scale-Education
(NOS-E).’ A description and detailed
validation of the MERSQI were
published with its initial use.® However,
no studies have summarized evidence
from subsequent reviews using that
instrument, such as interrater reliability
and normative data. New data on
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interrater reliability would help to
establish how the instrument performs
when applied by investigators other than
the development team. Normative data,
in turn, would help answer questions
relating to score interpretations (e.g.,
how good are scores for a given study or
group of studies?) and would permit an
exploration of patterns in study quality
across different fields of education
research. Although the NOS-E items
have been reported,’ a description of
the instrument’s development and
operational criteria has never been
published. Normative data and a
synthesis of interrater reliability data
would also support the use of this
instrument’s scores. Finally, contrasting
the MERSQI and NOS-E might identify
strengths and gaps in the design and
content of each instrument.

With these issues in mind, our main
objectives in the present study were

to evaluate the interrater reliability,
normative scores, and between-
instrument correlations for the MERSQI
and NOS-E, and to identify strengths and
weaknesses for each instrument. Using
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Messick’s validity framework,® these
analyses provide evidence regarding the
content, internal structure, relationships
with other variables, and potential
consequences of scores derived from
these instruments. Our secondary
objective was to use this information to
identify patterns of study quality across
different fields of education research.

Method

Instrument development and
description: MERSQI

The MERSQI was developed in 2007 as
part of a study examining associations
between funding for and quality of medical
education research, and was “designed to
measure the [methodological] quality of
experimental, quasi-experimental, and
observational studies.”® Content domains
and specific items were developed from
literature on study quality and then
iteratively revised. The final MERSQI
included 10 items clustered in six domains
(see Table 1). Further evidence to support
score validity included very good interrater
reliability, excellent intrarater reliability
(same rater on different occasions), and
favorable correlations with global quality
ratings from two independent experts, the
study’s three-year citation rate, and the
impact factor of the journal of publication.
In a follow-up study, MERSQI scores
demonstrated a significant favorable
association with decisions of acceptance or
rejection in a peer-reviewed journal.”’

Instrument development and
description: NOS-E

The original Newcastle-Ottawa Scale
(NOS) was developed to evaluate the
quality of nonrandomized comparative
studies included in a meta-analysis of
clinical research." This instrument has
become quite popular in clinical research
(as of this writing, a PubMed search for
“Newcastle-Ottawa Scale” revealed 299
citations, nearly all of which refer to the
scale’s application in appraising a body of
evidence). The original scale for cohort
studies included eight items clustered
into the following three broad domains:

« Selection of the study groups:
representativeness of the exposed
cohort, selection of the nonexposed
cohort, ascertainment of exposure, and
demonstration that the outcome of
interest was not present at the start of
the study
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+ Comparability of the groups: comparability
on the basis of the design or analysis

« Ascertainment of the outcome of interest:
independent or blind assessment,
follow-up sufficiently long for outcome
to occur, and adequacy of follow-up.

According to the developers,"

content validity of the NOS has been
established based on a critical review of
the items by several experts in the field
who evaluated its clarity and completeness
for the specific task of assessing the quality
of studies to be used in a meta-analysis.
Also, the NOS has been refined based on
experience using it in several projects.

However, a recent empiric study of the NOS
in clinical medicine found variable interrater
reliability,'? and this and one other critique"
identified problems with vague and possibly
arbitrary operational definitions.

In adapting this scale for our use in

a meta-analysis of Internet-based
education for health professionals,’ we
deleted three items (ascertainment of
exposure, prestudy outcome assessment,
and sufficiently long follow-up) because
exposure was uniformly present and

the outcomes (i.e., knowledge or skill)
were almost-uniformly deficient at
baseline, and because such outcomes do
not lag in their appearance following
intervention. For the remaining five
items, we developed operational criteria
and definitions to enable their use in
education research (see Table 1) after
careful review of the original NOS
coding manual and iterative application,
discussion, and revision based on a
subsample of studies. We refer to this
revised instrument as the Newcastle—
Ottawa Scale-Education (NOS-E). The
NOS-E has five items, each of which we
consider a separate domain (see Table 1).

Interrater reliability of each instrument

In 2014 we obtained already-collected
raw data from previously published
work and used the intraclass correlation
coefficient (ICC) to calculate interrater
reliability for the 10 MERSQI items

and 5 NOS-E items. We then pooled all
available raw data into a single dataset
and calculated the interrater reliability
across all studies. We also calculated the
raw agreement. For studies for which
we did not have raw data, we obtained
interrater reliability estimates from
published reports.®'* We used thresholds

proposed by Landis and Koch' to classify
interrater reliability (0.21-0.4 = fair,
0.41-0.6 = moderate, 0.61-0.8 =
substantial, and 0.81-1 = almost perfect).

Normative scores

To identify normative data in addition
to those found in our own published
work, we searched for studies using

the MERSQI and NOS-E to appraise
methodological quality. We searched
PubMed using search terms “MERSQI
OR Medical Education Research Study
Quality Instrument” and used Google
to identify all publications citing the
original description of the MERSQI.?
From the articles identified in these
searches, one of us (D.A.C.) abstracted
information on the education topic,
total number of raters involved, number
of original studies reviewed, mean
overall and domain-specific scores, and
overall score range. We also searched
PubMed and Google for “Newcastle—
Ottawa Scale AND education.” We found
only one additional potentially relevant
study,'® which used a very different
variant of the NOS; thus, we did not
include that study.

Correlation between instruments

We used Spearman rho to estimate
correlation among overall scores from each
instrument. We used SAS 9.3 (SAS, Cary,
North Carolina) for all analyses. Because no
human participants were involved in this
research, ethical approval was not required.

Results
Comparison of the instruments

Table 1 contains a detailed description
of each instrument and its operational
criteria. Whereas each instrument
contains items related to sampling,
controlling for confounders, and
integrity of outcomes, there are several
salient differences. Most important, the
MERSQI was designed for use with any
nonqualitative research report, whereas
the NOS-E was designed for quantitative
comparative studies (i.e., a separate
comparison group or a one-group
pretest—posttest comparison). As such,
the MERSQI applies more broadly but
also omits potentially important issues
related to comparative studies.

Second, the MERSQI definitions are
more specific, whereas the NOS-E items
require more rater judgment. For example,
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Table 1

Characteristics of the MERSQI and the NOS-E?

MERSQI©

Study design °

Single-group cross-sectional or
single-group posttest only: 1

Single-group pretest and posttest: 1.5

Nonrandomized, 2 group: 2
Randomized controlled trial: 3

Survey studies are cross-sectional.

Case—control and cohort studies (2 or more defined cohorts) are
considered 2-group nonrandomized.

1 institution: 0.5
2 institutions: 1
3 or more institutions: 1.5

Number of institutions refers to origin of study participants (not study
authors).

Sampling: response rate

Not applicable

Response rate is the proportion of those eligible who completed the
posttest or survey. For intervention studies, this is the proportion of

e < 50% ornot reported: 0.5 ; ; !
those enrolled who completed the intervention evaluation.
o 50%-74%: 1 . ) . .
o . Use "not applicable" only if a response rate truly does not apply (e.g.,
* 275%:15 data obtained from a medical record or professional organization
database).
Type of data e Assessment by study participant: 1 Observer ratings are considered objective.
e Objective: 3
Validity evidence for e Not applicable Relevant content evidence would include using theory, guidelines,
evaluation instrument e Content: 1 experts, and existing instruments to identify or refine the instrument.
scores e Internal structure: 1 Relevant internal structure evidence would include all reliability (internal
. ) . consistency, interrater, interstation, and test-retest) and factor analysis.
e Relationships to other variables: 1 : ) ) ) )
Relevant evidence of relationships to other variables would include
expert—novice comparisons and concurrent or predictive correlation
with other variables.
Use “not applicable” only if the study does not measure a
psychological construct and there is no instrument to rate
(e.g., gender as the sole outcome); should be used very rarely.
Data analysis: e Descriptive analysis only: 1 Descriptive analyses include frequency, mean, and median.
sophistication e Beyond descriptive analysis: 2 Any test of statistical inference is considered “beyond descriptive.”
Data analysis: e Data analysis appropriate for study Considered “no” if there is a statistical error or if authors failed to
appropriate design and type of data: 1 analyze data at all.
Outcome e Satisfaction, attitudes, perceptions, General facts include participant demographics.
opinions, general facts: 1 Knowledge/skills are in a test setting (paper, computer, simulation, or
e Knowledge, skills: 1.5 patients in a nonauthentic setting).
e Behaviors: 2 Behaviors are physician actions with real patients in a clinical context,
e Patient/health care outcome: 3 or other activities in a real context.
Patient/health care outcomes are actual effects on real patients,
programs, or society.
NOS-E¢
Representativeness of ¢ Not representative: 0 Representativeness is judged in relation to the community of eligible
intervention group e Very or somewhat representative of learners (e.g., the entire school year class, training program, or faculty).

average learner in community: 1

"Very" representative indicates that all or a random sample of eligible
learners enrolled.

“Somewhat” representative indicates that 75%-99% of eligible
learners enrolled, or eligible but unenrolled learners are compared
with those enrolled and found to be similar.

“Not representative” indicates either that sampling is not described or
< 75% of eligible learners enrolled.

An intervention group defined by completion of the intervention (e.g.,
completers versus noncompleters) is “not representative” regardless of
proportion.

Selection of comparison
group

No separate comparison group (e.g.,
single-group pretest—posttest): 0

Drawn from a different community: O

Drawn from the same community: 1

“Same” community indicates that there is no obvious reason to suspect
systematic difference between intervention and comparison group.

A “different” community would include a different training program,

a historical cohort with different exposures, or subjects substantially
different in characteristics such as age, gender, performance, or desire to
participate (e.g., volunteers versus nonvolunteers, experts versus novices).

(Table continues)
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Table 1
(Continued)
Comparability of e No separate comparison group: 0 e Randomized and nonrandomized studies are coded separately.
comparison group e Randomized study: e Allocation is considered concealed if enrollment, consent, or baseline
o Allocation not concealed: 1 assessment preceded randomization.
o Allocation concealed: 2 o Contrqlling fo!' subjgct chara;teristics requires sltatistical‘covariate
. ) analysis (e.g., including baseline scores or training level in a
* Nonrandomized study: multivariate model); directly comparing characteristics between groups
o Controlled for 1 subject (e.g., t-test comparing baseline demographics) is insufficient.
characteristic: 1 o Relevant subject characteristics include (but are not limited to) scores/
o Controlled for 2 or more subject grades on a pretest, standardized test, or earlier course, and grade
characteristics: 2 point average/class rank.
Study retention® e Poor retention could introduce bias: 0 e High if > 75% of those enrolled provided outcome data, or if authors
e Retention unlikely to introduce bias: 1 described those lost to follow-up.
e Authors must report the number providing data (percentages
or proportions completing the study are insufficient unless the
denominator is specified).
Blinding of assessment® e Outcome assessment not blinded: 0 e Blinded if the assessor cannot be influenced by group assignment.

e Qutcome assessment blinded: 1 e Assessments that do not require human judgment (e.g., multiple-choice
tests or computer-scored performance) are considered to be blinded.
e One-group studies are not blinded unless scoring does not require
judgment or authors describe a plausible method for hiding the timing
of assessment.

e Participant-reported outcomes are never blinded.

Abbreviations: MERSQI indicates Medical Education Research Study Quality Instrument; NOS-E, Newcastle-Ottawa
Scale-Education.

“The MERSQI and the NOS-E are instruments used to appraise the methodological quality of medical education
original research studies, typically in the process of a literature review of a field or topic in medical education.
blnvestigators appraise study quality using each domain/item and assign corresponding scores. MERSQI item scores
are weighted to reflect features of higher study quality, whereas NOS-E items are weighted equally (1 point each)
except for comparability of comparison group (maximum 2 points). Each item (and its score) for either instrument
should ideally be reported separately. Scores may also be summed to create a final score (maximum possible 18
for MERSQI, 6 for NOS-E).

“The MERSQI has 6 domains and 10 items. The “sampling” and “data analysis” domains have 2 items each.

Each of the three sources of validity evidence (content, internal structure, and relationships to other variables) is

counted as a separate item.
9The NOS-E has five domains, each with one item.

eStudy retention and blinding are scored separately for each outcome. The maximum score is typically reported,
but in certain applications it may be preferable to report outcome-specific NOS-E scores.

the original NOS items regarding the
selection of the intervention group and
the similarity of the community from
which the comparison group is drawn
leave much room for judgment regarding
degrees of similarity. We developed
specific operational criteria during use (see
Table 1), but these still require judgment.
This is both a strength of the NOS-E
(because it allows integration of more data
in making judgments) and a weakness
(because it requires greater inference from
the rater, with concomitantly greater room
for error).

Third, in judging the potential for bias in
outcome measurement, both instruments
use similar coding for participant
retention, but the MERSQI evaluates
objective (versus subjective) outcome
assessment, whereas the NOS-E evaluates
blinded (versus unblinded) assessment.
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Interrater reliability

Table 2 shows the interrater reliability for
both instruments as applied to original
research studies in seven topic areas

(e.g., Internet-based instruction, virtual
patients, simulation-based education,
general internal medicine).* %1723
Reliability was “substantial” or better
(ICC > 0.60) for nearly all items, and
“almost perfect” (ICC > 0.80) for many.
For the few instances of low interrater
reliability, raw agreement was usually
good; we return to this point in the
Discussion. Four other studies** reported
interrater reliabilities for overall MERSQI
scores ranging from 0.68 to 0.89.

Normative scores

Tables 3 and 4 report the results of

28 reviews whose authors applied the
MERSQI (n = 26)*101171940 and NOS-E
(n = 6)*71820-22 {0 appraise study quality,

along with means and medians. As
explained later, these normative data
should not be used to classify studies in
absolute terms.

Correlation between MERSQI and
NOS-E scores

All projects using the NOS-E also
used the MERSQI to code at least half
the studies. For studies coded with
both instruments, we found score
correlations that were statistically
significant (all P < .0001) and relatively
strong: rho = 0.72 for studies of
Internet-based instruction, rho = 0.49
for studies of virtual patients, and rho
= 0.60 for studies of simulation-based
training.

Discussion

In this report, we provide information
on two instruments for appraising the
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randomized trials; N = nonrandomized two-group studies (maximum two points for either design).
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methodological quality of education
research studies and offer the first
detailed description of the NOS-E.

Our findings indicate that interrater
reliability is generally very good, although
restriction of range attenuates the
reliability for some items. We also report
normative data for these instruments’
scores.

Limitations

We did not collect new data for this study
but, rather, synthesized and reanalyzed
data from previously published reviews.
However, in many cases the interrater
reliabilities had not previously been
reported, and our study is the first
known synthesis of normative data for
the instruments studied. Neither the
MERSQI nor the NOS-E is perfect, as
outlined below, but each plays a valuable
and potentially complementary role in
the appraisal of study quality. Our search
for studies using the MERSQI and NOS-E
could be incomplete, but the studies we
identified appear sufficient to provide
useful normative data. Only a limited
number of unique raters have used either
instrument, and all of the NOS-E studies
involved at least one of the original
developers. As such, the performance

of these instruments in others” hands
remains incompletely understood.

Integration with other literature

The original NOS has been criticized for
low interrater reliability'? and limitations
in the operational definitions.'*"
Reliability estimates for all NOS-E items
were consistently higher than those for
the NOS,'? perhaps because the NOS-E
includes more detailed operational
definitions.

The quality of research reporting is a
separate but related field.* Studies in
both clinical medicine*~** and medical
education'*** document frequent
deficiencies in reporting quality. Because
poor reporting can impair the appraisal
of study methods,”**** methodological
quality scores depend in part on the
quality of reporting within published
articles. We advocate the use of accepted
standards, such as those found at

the EQUATOR Network,* to ensure
complete and transparent reporting.

Some meta-analyses have found

significantly different effects for studies
of low versus high methodological
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quality,>** yet differences in study design
typically appear to have limited impact on
quantitative outcomes.'”**>* However, even
if quantitative results are similar, studies

of higher quality allow stronger inferences
(e.g., about causality or the meaningfulness
of outcomes), which underscores the
importance of evaluating methodological
quality and using this information when
interpreting study results.

Patterns in methodological quality and
implications for new research

The variation in scores across reviews
(Tables 3 and 4) reflects both differences
in criteria used to select studies for
inclusion in a given review and differences
in research traditions or tacit standards
in a given educational field. Because

the MERSQI applies to a broad range

of study designs, inclusion criteria may
have greater influence on between-review
variability for MERSQI scores than for
NOS-E scores, because the latter are used
only for evaluating comparative studies.

Study designs and outcomes had
relatively low median MERSQI scores.
However, selection of both design and
outcome are dependent on the research
question; we discourage investigators
from aspiring to an inappropriate
design or outcome for the sole purpose
of meeting an arbitrary quality score.
As noted below, score norms for study
design and outcome vary for different
research questions.

Reflection on suboptimal quality scores
suggests four areas for improvement

in planning and/or reporting research
methods.

« First, in the studies we evaluated,
samples were rarely appraised as
representative; this may reflect
nonsystematic sampling (a
methodological weakness) or failure
to describe selection processes (a
reporting deficiency). This issue could
be addressed by representative sampling
and complete reporting.

+ Second, comparison groups were
nearly always selected from the same
community, but comparability was
appraised as suboptimal. This could be
improved in nonrandomized studies
by using covariate analysis to adjust for
baseline scores or other demographic
features, and in randomized studies by
ensuring concealed allocation.
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+ Third, validity evidence was
infrequently reported, even for studies
focused on the evaluation of assessment
instruments.” Rigorous frameworks
for evaluating validity evidence are well
established.>***

« Fourth, although assessments were
usually objective, follow-up was
incomplete, and blinding (which
includes objectively scored tests such as
multiple-choice exams) was only done
about two-thirds of the time. Both high
retention and blinding of assessment are
essential in minimizing study bias.”®*

Implications for appraising research

As we commented earlier, neither the
MERSQI nor the NOS-E is perfect.
Although correlation was relatively
strong, the scores of one instrument

still explained only 24% to 52% of the
variance in the other. The MERSQI
focuses on design issues and is quite
objective, whereas the NOS-E weighs the
implications of study procedures and
requires more judgment. The MERSQI
lacks items on blinding and comparability
of cohorts, whereas the NOS-E lacks
items on objective assessment, validity
evidence, data analysis, and level

of outcomes. Because all of these
methodological features influence quality,
and because increased subjectivity is both
a strength and a weakness,*® we believe
that these instruments complement
rather than replace one another. Future
quality coding efforts might either use
both instruments together or modify

one instrument to include omitted items
present on the other. Also, investigators
using the NOS-E to evaluate studies
measuring long-term retention or delayed
outcomes may wish to restore the item
deleted from the original NOS regarding
“sufficient delay before measurement.”

Interrater reliability was high for most
items from both instruments, but ICCs
were low in several studies for MERSQI
“relationships to other variables” and
“appropriateness of analysis” items, and
for the NOS-E “selection of comparison
group” item. However, the raw agreement
for these items was relatively high. In
these and several other instances of low
interrater reliability, the vast majority of
original studies received the same code
(e.g., nearly all studies were judged to
have appropriate analyses). This reduces
the variability of scores, which in turn

increases the relative contribution of rater
error such that even a few disagreements
will substantially lower the ICC (i.e., the
psychometric phenomenon of ceiling
effect or restriction of range®). An
extreme example is found in the coding
of “data type” for virtual patients, for
which three disagreements resulted in
ICC = 0. Reliability coefficients should
not be ignored, but they are not the

sole indicator of interrater agreement,
and rote adherence to fixed values may
be inappropriate. Rather, interrater
reliability should be used to identify
items requiring greater rater training
and consensus and/or methodological
features that tend to be poorly reported
(and thus are difficult to discern). Most
important, these issues highlight the need
to involve more than one reviewer when
coding quality, and to come to consensus
on final codes.

Two other patterns evident in the
interrater reliabilities underscore the
need for rigorous rater training. First, the
interrater reliability for the MERSQI is
generally higher than that for the NOS-E.
Because in the studies we evaluated, the
same raters coded both instruments
(usually concurrently), this most likely
reflects the less objective items and
less-defined operational criteria of the
NOS-E. Second, interrater reliability was
highest for studies coded by the original
development team and was typically
lower for larger groups of raters in which
training and standardization might be
more challenging. We have found that
some degree of training or experience

in general principles of study design is
required for accurate coding and that
iterative pilot testing and discussion

are typically required to achieve high
interrater agreement. Moreover,
investigators must use standardized
operational criteria and consultation
with experienced users if scores are to be
comparable with other reviews (external
generalization). We are currently
developing materials to facilitate such
training and standardization.

Normative data such as those in Tables

3 and 4 provide a benchmark for score
interpretations and facilitate comparisons
across fields. However, such data should
not be used to define absolute standards of
high or low research quality, and cross-
topic comparisons should be pursued with
care, because scores vary greatly depending
on topic- and field-specific factors. First,
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different research questions inherently
require different study designs, and
higher-level outcomes are not inherently
better.®* Second, fields at different
developmental stages and with different
research traditions may command
different standards. Raising the bar may
be appropriate for some but not all fields.
Third, reviews that restrict inclusion to
specific study designs or outcomes will
naturally have higher (or lower) scores.
For example, reviews that include surveys
and descriptive reports will have lower
study design scores than reviews limited to
comparative trials; a meta-analysis limited
to randomized trials may have higher
scores than a narrative review with broader
inclusion criteria; and reviews focused

on validity evaluations or restricted to
higher outcomes (e.g., behaviors) will
naturally have higher scores for validity
and outcomes, respectively, than reviews
without such restrictions. As such, we
discourage the use of the normative data
to interpret or classify study quality in
absolute terms, but instead encourage
their use as a reference point against which
to judge study quality in relation to other
bodies of similar evidence.

Finally, total quality scores have limited
applications. The MERSQI was originally
developed to provide a single score

with which to explore associations

with study funding.® Yet, instruments
appraising methodological quality are
most often employed in systematic

and nonsystematic reviews of original
research, in which cases it is preferable

to focus on individual instrument

items rather than a total quality score.
Although most of the studies using the
MERSQI reported item-specific scores,
few accounted for this information when
synthesizing study results. We remind
those conducting literature reviews that
“the degree to which reviewers explore
the strengths, weaknesses, heterogeneity
and gaps in the evidence determines

in large part the value of the review.”!
Domain-specific MERSQI and NOS-E
codes are intended to facilitate the critical
interpretation of individual studies or
groups of similar-quality studies. This
can be done quantitatively (e.g., using
subgroup meta-analysis) or qualitatively
(in critical synthesis narrative review).

Conclusions

The MERSQI and NOS-E are useful,
reliable, and complementary tools for

appraising the methodological quality
of medical education research. The
validity evidence we presented herein
supports the content (description and
contrasting of items), internal structure
(interrater reliability), and relationships
with other variables (between-instrument
score correlation) of inferences drawn
from their scores.’ The discussion of
score norms, interpretations, and uses
anticipates potential consequences.”

The median normative scores do not
indicate high/low quality thresholds
because different research questions
require different study designs; these data
should be used for relative rather than
absolute judgments. Rater training is
essential prior to using these instruments.
Interpretations should focus on item-
specific rather than overall scores.
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