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SUMMARY: Globally, the assessment of methodological quality (MQ) in biomedical research is an area of dynamic development
over recent years. Understood as a complex and multidimensional construct, various groups have proposed tools for its@asessmen
team has designed and validated scales to assess MQ of therapy and prognosis studies. However, as with other instreicesstyit is
to specify in detail how it is applied, in such a way as to be able to standardize the measurements made with this Adetaiheht.
description is presented of the 3 domains (type of research design [single item domain], size of population studiedsioglaiitg
and methodology [7 items]) and 9 items comprising the scale, specifying for each item how to assess the characteristiestnidsco
of diagnostic accuracy studies. The application of this instrument requires critical evaluation of each of the itemsite esspgictive
score, which sum to give a total score of between 9 and 45 points. The cut-off point to define the construct MQ (dichotdhisus) f
type of study is 20 points. This article provides an application guideline that may help to improve inter-observer argkiaga-ob
reliability of the MInCir MQ scale for diagnostic accuracy studies. The aim of this article is to provide a guidelinettordasdzed
application of the MInCir MQ scale for diagnostic accuracy studies.

KEY WORDS: Investigative Techniques; Methods/epidemiology; methodological studies; Diagnosis; Diagnostic tests;
Reproducibility of Results; Evaluation Studies as Topic; Epidemiological Studies; Evidence-Based Medicine.

INTRODUCTION

Every day it is becoming more difficult to access and Therefore, assessing the methodological quality
use the growing amount of scientific information available ofMQ) of a scientific article is even more complex. The MQ
the various biomedical databases, as the time availablecnstruct can be understood as a multidimensional concept
achieve this objective remains the same or is reducing.  to evaluate multiple characteristics of an article, such as:

type of design, sample size used, methodology and analysis

On the other hand, it is obvious that in this era afised, quality of reporting, etc. (Manteretaal, 2009).
evidence based clinical practice (EBCP) it is essential to have
tools to critically evaluate the literature in order to filter quality Since 2000, we have initiated a research line aimed
research in reasonable time, so as to optimize our time amidneasuring the MQ in different clinical scenarios: therapy
provide care to patients based on the best available evidencgherapeutic procedures, prognosis, and diagnosis. The first
(du Prelet al, 2009). Nevertheless, there is still no consenswgas a scale, valid and reliable for assessing MQ in therapy
on the best way to evaluate the quality of biomedical researehtherapeutic procedures. This has allowed us to weigh the
and a plethora of concepts, strategies and tools to addresséhizlence and conduct systematic reviews (SR) and
deficiency has been created (Cascais da 8thed, 2013). bibliometric studies (Manteroket al, 2005a, 2005b, 2006,
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2009; Cartes-Velasquest al, 2014). Later scales werein the summary. This is what should be valued according to
designed to assess MQ in prognosis and diagnostic accuréoy scores indicated by the scale. Thus, a validating studies
studies (Burgost al. 2011). test with good reference standard will be assigned 12 points.
Moreover, at the lower end of the domain, a case-series will
Why diagnostics? Because diagnosis is one of the assigned only 1 point.
most important areas of clinical work; because there is
interest in evaluating the diagnostic tests in terms of the However, on many occasions it is difficult to clearly
impact they can have on the outcome of the diagnostic aidéntify the study design, a situation that usually occurs when
therapeutic process; because there are a number of difficulties authors, for various reasons, do not disclose or rather
in designing studies of this type (Dinnes al, 2005). "make-up" the design used, for example:
Moreover, because the studies related to diagnostic tests have
a number of peculiarities in terms of MQ; for example, tha) Articles in which authors do not make an appropriate
wide range of biases inherent in this type of study anddication and description of the design used in the "mate-
corresponding strategies to minimize them (Whigh@l, rial and methods" of the study, nor in the summary (or just
2004a). Therefore, there are no MQ scales for diagnostio not report it); so it is necessary to determine from a
accuracy studies, because "... these criteria have not béeorough reading of the article which design was used.
uniform... have not been well described and quantitative
techniques for assessing quality have not been incorporat®dl'ln other articles, the authors make a brief description of
(Mulrow et al., 1989). some design features, such as: a diagnostic test study, instead
of stating whether it is a validating studies test with good or
The aim of this article is to provide a guideline forpoor reference standards; or retrospective study, instead of
the standardized application of the MInCir MQ scale fostating retrospective case series.
diagnostic accuracy studies.
¢) On other occasions, the study is not consistent with the
INSTRUCTIONS FOR USING THE MInCir MQ design reported by the authors. In such situations, what is
SCALE seen most often is that a type of design with a greater level
of evidence is reported than was actually performed. For
The MInCir scale to assess MInCir MQ for diagnostiexample, to declare a case control study was carried out,
accuracy studies consists of 3 domains with 9 items. Thden in fact it was a case series.
first domain (first item, single item domain) evaluates the
type of research design, domain 2 (second item, single itethLastly, some articles mentioned a design that does not
domain) assigns scores to the size of population studiexkjst: for example, "case-control diagnostic study."
including a justification factor (if the study includes a sample
size calculation) and domain 3, consists of 7 items that assess  In such situations, it is necessary to rate what
the study's methodology (Fig. 1). corresponds to the design after carefully reading the article.
When the type of design used is not mentioned, or refers to
The application of this instrument by the user requireasonexistent designs, it is usually a case series, thus it is
critical evaluation of each item to assign the respectivescoempropriate to score 1 point. If the authors report having
which sum to give a total score of between 9 and 45 pointeveloped a case control study in the article, the odds ratios
The cut-off point to define the construct MQ (dichotomousiand confidence intervals must appear as an outcome (it is
for this type of study is 20 points; allowing differentiationvery unlikely that a research group would conduct a study
as adequate or high MQ when the evaluated article receivdsthese features and not properly report on them). It is
a score= 20 points; and inadequate or low MQ if the scorequally acceptable to give a description of the characteristics
is < 19 points (Burgost al.). of a design, for example: "prospective study with reference
standards," rather than cohort study with reference standards,
Below is a detailed guide to each domain and item situation that would warrant an allocation of 9 points.
contained in the scale for a correct interpretation and
subsequent implementation: Domain 2: Population studied and justification factor

Domain 1: Study design In this domain a score is given according to the
number of patients who actually participated in the study:

The type of study design must be mentioned in the "materidifat is, those actually included in the analysis of the reported

and methods" of the article and must be the same as indicatesllts. Also it should be considered whether this number of
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Fig. 1. MInCir scale to determine MQ for diagnostic accuracy studies.

Domains and items of the scale Scoring (points)
Domain 1: Study design.

Validating studies test with good reference standards * 12
Exploratory cohort study with reference standards ** 9
Validating studies test with poor reference standards *** 6
Case control study poor or not-independent reference standard 4
Poor quality cohort studies **** 3
Case-series 1
Domain 2: Population studied x justification factor.

>201 6 or 12
151-200 S50r10
101 - 150 4or8
61-100 Joré6
31-60 2o0r4
<30 lor2
Domain 3: Methodology.

Item 1. Objectives

Clear and concrete objectives 3
Vague objectives 2
No objective 1
Item 2. Design

Clearly identified design

Unknown design 1
Item 3. Selection criteria

Inclusion and exclusion criteria are described 3
Inclusion or exclusion is described 2
No selection criteria are described 1
Item 4. Characterization of the population under study

The spectrum of the study subjects is r epresentative of the 3
population for which it is desired to extrapolate the results

The spectrum of the study subjects is partially representative of 1
the population for which it is desired to extrapolate the results

Item 5. Characteristics of the reference standard applied

The same reference standard is applied to all the patients 3
independent of the result

The reference standard is applied partially 2
There is no report of the standard of reference used 1
Item 6. Characteristics of the diagnostic test under study

The diagnostic test under study is described with sufficient detail 3

to permit the replication of it
The diagnostic test under study is described only partially 2
The authors do not provide elements concerning the diagnostic

test under study that allow the study to be replicated 1
Item 7. Sample size

Sample size is justified 3
Sample size is not justified 1
Final score (item 1 + item 2 +item 3) 9-45

*Validating studies test the quality of a specific diagnostic test, based on prior evidence. Good reference
standards are independent of the test, and applied blindly or applied objectively to all patients.
**Exploratory studies collect evidence and search the data to find which factors are important.

***Poor reference standards are arbitrarily applied, but independent of the test.

****|ncludes non-consecutive study without consistently applied reference standards.
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patients was estimated with a suitable statistical procedutesign must also be mentioned in the article's summary,
during the planning of the study (estimate or calculatioaven in the title. For a case report, the design may be
of the minimum sample size to conduct the study). Thimentioned only in the title or in the abstract. Options for
will allow the "justification factor" to be applied that maythis item are as follows:

double the score of the domain. For example, a study in

which 300 patients were studied will have at least 6 pointk, Clearly identified design: It is imperative that the reported
but if the minimum sample size for conducting the studgesign corresponds to that actually carried out. It is equally
was estimated, then 12 points will be assigned. In the cas®eptable to have a description of the characteristics of a
of a study with 135 patients, with and without justificatiordesign, for example: "retrospective study," rather than poor
values, it will be awarded 4 and 8 points respectively. Thug,ality cohort studies. Three points will be allocated.
recognizing the "justification factor" is important, since in

many cases the studies are conducted including only theUunknown design: It is not possible to identify the design
available patients without consideration to ensure thor the design does not conform to what is actually carried

statistical power of the results. out. One point is assigned. For example, the authors report
that the design is a case control study, when in fact it is a
Domain 3: Methodology case series.

This domain assesses seven aspects of them 3. Selection criteria: These will be assessed in the
methodology: objective, design, selection criterianethodology, sometimes entitled "Methods","Materials and
characterization of the population in study, characteristidéethods" or "Patients and Methods." Options for this item
of the standard reference applied, characteristics of thee as follows:
diagnostic test under study, and sample size.

1. Inclusion and exclusion criteria are described: These will
Item 1. Objectives:They are usually found at the bottombe considered when both are clearly described by the authors.
of the introduction. In some cases and depending on thés equally acceptable if the authors mention the inclusion
format of the journal, they could be at the beginning of thaiteria and declare the absence of exclusion criteria. Three
methodology or in another section. There must bgoints are assigned.
consistency between the objectives stated in the body of
the text and the summary, but considering that the lattrinclusion or exclusion is described: Only one of the two
could be in a slightly abridged form, according to theriteria is described, regardless of the location in "Material
journal's editorial criteria. In shorter articles, such as thend Methods." Two points are allocated.
cases series, the objective may only mentioned in the
summary. Following this line of argument, objectives caB. No selection criteria are described: The authors declare
be assessed at three levels: no criteria. One point is assigned.

1. Clear and concrete objectives: In this case, it is possilidem 4. Characterization of the population under study:

to clearly recognize what will be measured, by what mear&his will be assessed in the methodology, sometimes-entitled
by whom, where and the follow-up. The methodology i$Methods,"” "Materials and Methods" or "Patients and
based on this objective. Three points are assigned. Methods." Options for this item are as follows:

2. Vague objectives: When any of the aforementioned The spectrum of the study subjects is representative of
elements is absent or improperly described, such as: "Tthe population for which it is desired to egpolate the
aim of this study is to report our experience with..."results: Clinical and bio-socio-demographic characteristics
"compared to conventional diagnosis”, etc., in this type off the sample should be described and must be
scenario it is not possible to clearly recognize the purposspresentative of the target population. Three points will
of the study. Two points are assigned. be assigned.

3. No objective: If these are not visible in any of th@. The spectrum of the study subjects is partially
previously mentioned places, one point is assigned. representative of the population for which it is desired to

extrapolate the results: Clinical and bio-socio-demographic
Item 2. Design:This will be assessed in the methodologygharacteristics of the sample should be described and are
sometimes entitled "Methods", "Materials and MethodgJartially representative of the target population. One point
or "Patients and Methods." Similar to the objectives, the allocated.
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Item 5. Characteristics of the reference standard applied: DISCUSSION

These will be assessed in the methodology, sometimes-

entitled "Methods," "Materials and Methods" or "Patients

and Methods." Options for this item are as follows: Measurement is one of the core activities of a research
process in all its disciplines. Measurement allows to define

1. The same reference standard is applied to all the patiediteensions and to categorize, thus facilitating the description

independent of the result: There is a clear description aadd communication of results; part of the daily activity of

justification of the reference standard. In all cases this stariinicians and researchers. This becomes critical when you

dard is used, no matter the results of the diagnostic test undant to measure the existence and severity of a disease or

study. Three points will be allocated. event of interest (Streiner & Geoffrey, 2003).

2. The reference standard is applied partially: Thereisava-  Today there are thousands of diagnostic tests, which
gue description and justification for it. In most cases thisre routinely used in patient care. In everyday clinical practice
standard is used, depending on the results of the diagnogtiocesses, these help both diagnostic and therapeutic
test under study. Two points will be assigned. decision-making. It is therefore vital that the properties of
these tests are optimal, so that they can provide valid and
3. There is no report of the standard of reference used. Qréable information. However, determining the accuracy of
point is allocated. a diagnostic test requires investigation that meets minimum
criteria MQ (Cooket al, 2007).
Item 6. Characteristics of the diagnostic test under study:
These will be assessed in the methodology, sometimes  Studies of diagnostic tests have usually been directed
entitled "Methods," "Materials and Methods" or "Patientsowards one of two principal objectives: The first one is to
and Methods." Options for this item are as follows: determine the diagnostic accuracy of the test, which is
generally achieved by reporting sensitivity, specificity,
1. The diagnostic test under study is described with sufficieliftelihood ratios and the predictive value of the test. The
detail to permit the replication of it: The authors give enougbecond one is to estimate the impact of one or more diagnostic
information about the use of the test in the study, includirapproaches (for example, combining diagnostic tests) on
technical specifications and the users' guide. Three poitlerapeutic decisions or patient outcomes. Both objectives
will be allocated. have to be considered in the selected study methodology
(Whiting et al., 2004a).
2. The diagnostic test under study is described only partially:
The authors give partial information about the use of the In order to guide and evaluate research on diagnostic
test under evaluation, including some technical specificatiotest accuracy, we have developed a number of tools, among
or the users' guide. Two points will be assigned. which there are checklists for the preparation of studies and
publication of results, such as STARD (Standards for
3. The authors do not provide elements concerning tieporting of Diagnostic Accuracy), QUADAS (Quality
diagnostic test under study that allow the study to b&ssessment of Diagnostic Accuracy Studies) and QAREL
replicated. One point is given. (Quality Appraisal of Reliability Studies). However, the
process of validation of such systems has not been sufficient
Iltem 7. Sample sizeThe sample size may or may not bdo determine MQ (Beggt al, 1998; Bossuyet al, 2003,
stated by the authors; therefore, the options for this item &@15; Whitinget al, 2006; Coolet al; Simelet al,, 2008;
as follows: Kim et al, 2009; Fontelat al, 2009; Lucat al, 2010;
MacPhersoret al, 2010).
1. Sample size is justified: In this case the estimation or
calculation of the sample size is reported. Another option is Following this line of thought, we designed and
to justify the sample size, for example, when all subjects developed this scale to measure MQ in diagnostic accuracy
the universe or target population were included. Three poirgiidies; obtaining a valid and reliable scale (Buegaal.).
are assigned. Although the use of this scale may appear to be self-
explanatory, using this and other scales developed by the
2. Sample size is not justified: No reference to an estimajeoup have shown that the valuation of the items is a more
or calculation of the minimum sample size for conductingomplicated task. Because the quality of reporting is low,
the study is mentioned. This is routine in the case seri¢gbere is poor writing and the use of methodological
One point is assigned. terminology is inadequate in a substantial proportion of the
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studies, this increases the difficulty of establishing this PALABRAS CLAVE: Técnicas de Investigacion; Me-
construct (Manterolat al, 2006). todologia; Calidad metodolégica; Diagndstico; Pruebas
diagndsticas; Estudios de evaluacion; Estudios epidemioldgicos;

It is important to remember that biases may b¥edicina basada en evidencia.
present not only in the measuring instrument itself but also
in the evaluation using the instrument (Manterola & Otzen,
2015), so it is important that this has the greatest numi&F
of resources to make valid and reliable measurements;
especially when the instrument used is dependent on @é;gg, C.: Cho, M.: Eastwood, S.: Horton. H.: Moher, D.: Olkin, 1.
evgluator, such ajs these MQ S.(:ales' Moreovgr, there ! Pitkin, R.; Rennie, D.; Schulz, K. F.; Simel, D. & Stroup, D. F.
evidence suggesting that the major sources of bias in these|mproying the quality of reports on randomized controlled
studies come from the prevalence of the demographic trials. Recommendations of the CONSORT Study GrBep.
characteristics of the population and the event of interest Esp. Salud Publica, 72(5-11, 1998.
under study (Whitingt al, 2004b). Other sources of bias
to be considered in studies of diagnostic tests are if tRessuyt, P. M.; Reitsma, J. B.; Bruns, D. E.; Gatsonis, C. A;
case-control design was used, the variability of the Glasziou, P.P.;lrwig, L. M.; Moher, D.; Rennie, D.; de Vet, H.
observer, the availability of clinical information; and €+ Liimer, J. G. & Standards for Reporting of Diagnostic

. . . Accuracy. The STARD statement for reporting studies of
prevalence and severity of the disease or event of mterestdia@,nostiC accuracy: explanation and elaborafiom. Intern.,

under study (Whitingt al, 2013). Med., 138(1W1-12, 2003.
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