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ABSTRACT

Everyday health care professionals and managers are
invited to make complex decisions involving multiple
factors and alternatives with impacts on the health of
the interested population. In this sense, the multicriteria
decision analysis (MCDA) considers the perception of
different stakeholders about multiple attributes that
can affect decision making, thus representing a decision
support tool. Despite the relevance of MCDA, little is
known about the application of different methods in
health care in Brazil. To identify the characteristics of
the Brazilian publications about MCDA in health care.
A scoping review was conducted in PubMed, Scopus,
and LILACS. Published primary studies, regardless of
language, were included. This scoping review identified
45 studies in databases and one by manual search. Of these,
14 studies were evaluated by eligibility and included in
scoping review: most of the publications were developed
in health services (n=6) using MACBETH technic (n=6),
including different actors (n=11), mainly for performance
evaluation (n=6). Besides MACBETH, other methods
of MCDA were TODIM (Interactive and Multicriteria
Decision Making, in English), analytic hierarchy process,
and discrete choice experiment. It was identified that the
application of MCDA is still incipient in Brazilian health
care. This review may contribute to the dissemination
of knowledge about these methods and possibilities of
applications among health professionals, as well as to
alert them to the importance of using ethical, consistent
and objective tools for more robust and transparent
decision making.
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INTRODUCTION

Everyday health care professionals and managers
are invited to make complex decisions involving multiple
factors and alternatives with impacts on the health of the
interested population, as well as social, economic, cultural
or environmental. In addition, consistency, robustness,
transparency and legitimacy are increasingly expected in
decision-making. In this sense, the multicriteria decision
analysis (MCDA) considers the perception of different
stakeholders about multiple attributes that can affect decision
making, thus representing a decision support tool.

Since 2000, MCDA has had its value recognized in
the health area, whereas transport and logistics, immigration,
education, investment, environment, energy, defense, among
other areas, have employed this method since the 1960s
(Thokala et al., 2016). In health, experiences include risk-benefit
analysis, health technology assessment, resource allocation,
and budgeting, clinical decision making shared with the patient
and prioritizing patient access to services (Thokala et al.,
2016). Among the different known methods, they propose
in common: a) the definition of criteria and the attribution of
weights, with the aim of clarifying fundamental objectives
and perspectives of the stakeholders (Peacock et al., 2009);
and b) the use of a score to assess the performance of each
health technology for each criterion, which contributes to the
identification of weaknesses and strengths of the evaluated
alternatives (Baltussen & Niessen, 2006; Baltussen et al.,
2006, 2010).

It should be noted that in Brazilian health care, as in
other countries, even though MCDA is not used systematically
quite often, inevitably multiple criteria are considered for
decision-making routinely. A common example of this is the
decision making of a health care professional, who in the
act of prescription should consider multiple factors related
to the patient’s profile and the therapeutic alternatives in
question, such as efficacy, effectiveness, safety, tolerability,
cost, access, among others (Goetghebeur et al., 2016). Another
explicit example, this time in a macro scope, is the case of
decision making on the incorporation of technologies in the
Unified Health System (Sistema Unico de Saiide [SUS)). It is
defined by law that the assessment of technologies should be
submitted to the National Commission for Health Technology
Incorporation at SUS (Comissdo Nacional de Incorporagdo
de Tecnologias no SUS) and it is necessary to consider the
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scientific evidence on efficacy, accuracy, effectiveness, and
safety, as well as comparative economic analyzes of benefits
and costs in relation to technologies already incorporated
(Nita et al., 2009; Brasil, 2014). Thus, the application of
MCDA in these contexts does not innovate by considering
multiple criteria, but rather by contributing to providing a
structured and complete format of access to the evidence
involved, ensuring transparency and usability of the report
for decision-makers and stakeholders, as well as for providing
aresult that considers the criteria, according to their weights
and scores, in a reproducible and explicit way.

Despite the relevance of MCDA, little is known
about the application of different methods in health care in
Brazil. A recent systematic review (Longaray et al., 2016b)
characterized, through bibliometric techniques, the use of
MCDA in health management in the world and identified that
the most frequently used method is the hierarchical analytical
process and the assessment of health technologies is the
predominant segment of MCDA application, with 12 studies
(7.64%) carried out in Brazil. However, the application and
methods specifically from Brazilian studies have not been
reported and the authors suggest that restricting access to
some international databases may be a limitation of the results.

Thus, the present scoping review aimed to identify
the characteristics of Brazilian publications on MCDA in
health care.

METHODS

To prepare and report this research, recommendations
from different institutions were considered (Moher et al.,
2009; Higgins & Green, 2011; Peters et al., 2015).

To increase the consistency and transparency of this
review, the research question was structured as follows: “What
are the Brazilian studies and their characteristics related to
the analysis of MCDA in health care?”

The searches were conducted in the PubMed, Scopus
and LILACS databases, from the date of insertion until May
2017. A manual search of the reference lists of reviews and
publications included was also carried out. The complete search
strategies, which can be consulted in Table 1, included the

Table 1. Search strategies.

following keywords, variants, and corresponding descriptors,
when existing: Health care, Health technology assessment,
Hospital Management, Health Management, Decision
support, Decision making, Decision aid, Resource allocation,
Allocating resources, Priority setting, Multicriteria, Brazil.

Published primary studies were included, regardless
of language. Search, screening, eligibility and data extraction
were conducted by one reviewer and reviewed by a second
one. In case of disagreement, consensus meetings were held.

Data extraction was performed using Microsoft Office
Excel 2016 spreadsheets, in which the study’s identification,
location, MCDA method adopted, stakeholders, scope and
decision problem were collected.

RESULTS

Our scoping review identified 45 publications in
the searched databases and 1 by manual search (Figure 1).
Of these, six were excluded because they were duplicated

PubMed Scopus LILACS Manual search
(n=8) (n=30) =7) (n=1)

Records after duplicates removed
(n=39)

Records screened
(n=40)

] { Identification ]

Screening

) (

Records excluded
(n=26)

Full-text articles assessed
for eligibility
(n=14)

Eligibility

)

Articles included in
scoping review
(n=14)
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(-

Figure 1. Study selection (Adapted from PRISMA-ScR).

PubMed

#1 “Technology Assessment, Biomedical’[MH] OR “health care”[TIAB] OR healthcare[ TIAB] OR “Health technology assessment”’[ TIAB]

OR “Hospital Management”[TIAB] OR “Health Management”[TIAB] OR ((“Decision support”[TIAB] OR “Decision making”[TIAB] OR “Decision
aid”[TIAB] OR “resource allocation”[ TIAB] OR “allocating resources”’[TIAB] OR “Priority setting”[TIAB]) AND health)

#2 (Multicriteria TTAB] OR “Multi-criteria”’[ TIAB] OR MCDA[TIAB] OR “Multiple Criteria”[ TIAB] OR MCDM][TIAB])

#3 Brazil OR Brazilian
#1 AND #2 AND #3

SCOPUS

#1 TITLE-ABS-KEY (“Technology Assessment, Biomedical” OR healthcare OR “health care” OR “Health technology assessment”” OR “Hospital
Management” OR “Health Management” OR ((“Decision support” OR “Decision making” OR “Decision aid” OR “resource allocation” OR “allocating
resources” OR “Priority setting”) AND health)) AND TITLE-ABS-KEY (multicriteria OR “Multi-criteria” OR mcda OR “Multiple Criteria”

OR mcdm) AND (Brazil OR Brazilian) AND NOT (Review)
LILACS

#1 (tw:((“Technology Assessment, Biomedical” OR healthcare OR “health care” OR “Health technology assessment” OR “Hospital Management”
OR “Health Management” OR ((“Decision support” OR “Decision making” OR “Decision aid” OR “resource allocation” OR “allocating resources”
OR “Priority setting”) AND health)))) AND (tw:((multicriteria OR “Multi-criteria” OR mcda OR “Multiple Criteria” OR mcdm))) AND (tw:(Brazil

OR Brazilian))
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publications and 26 when screening titles and abstracts. Thus,
14 studies were evaluated by reading in full and included
in the review.

Of the 14 studies included, most were carried out in
health services (n=6), used the MACBETH technique (n=6),
involved different stakeholders such as health professionals,
technicians, managers and users of health services (n = 11),
mainly for performance evaluation (n=6) (Table 2). In addition
to MACBETH, other MCDA methods used were TODIM,
PROMETHEE, analytic hierarchy process (AHP) and discrete
choice experiment (DCE) (Table 3).

DISCUSSION

The data in the present review demonstrate that the
application of MCDA is still incipient in Brazilian health
care. In a recent bibliometric analysis of MCDA applications
in Brazil, the authors highlighted the 14 different areas of
application most frequently, among which the area of health
does not figure, demonstrating how limited is the number of
studies involving the health setting (Longaray et al., 2016a).

In another review, which identified the use of MCDA
in health management worldwide, the authors identified that
health technology assessment is the predominant segment of

Table 2. Characterization of the included studies in scoping review.

Study Location Method Stakeholders Scope Decision problem
Nobre et al. (1999)  University Hospital TODIM Doctors HTA Choose from six medical-assistance
of Rio de Janeiro equipment for incorporation
Longaray et al. Public teaching Macbeth Head of storage, hospital Performance  Development of a performance
(2017) hospital administrator and study evaluation evaluation model for internal
authors hospital logistical activities to
promote actions that can identify
and propose alternatives to the
logistical problems present at the
institution
Moraes et al. Pediatric UML + MCDA Professionals working in Performance ~ Model to evaluate the treatment of
(2007) cardiovascular clinical engineering evaluation cardiovascular surgery in pediatric
surgery service patients in terms of equipment
Rolim- 4 FHS in the Macbeth Managers, authors of the Performance  Performance evaluation model for
Ensslin et al. municipality of study and other members evaluation the FHS teams
(2014) Jaguaruna of the ESF teams and the
population served
Souza & Univasf Emergency PROMETHEE Hospital manager Performance ~ What improvement actions should
(2016) department of a evaluation be prioritized in a hospital
private hospital
Wollmann et al. 7 Curitiba HPO AHP Users Performance  Analyze the quality of services
(2012) evaluation offered by health plan operators
Longaray & Federal University Macbeth University Hospital Performance ~ Development of a model to assist
Ensslin (2014) Hospital Decision Maker evaluation university hospital managers to

Mirelman et al.

(2012)

Health Economics
Center - S@o Paulo

Discreet choice

National level
policymakers and
practitioners

Setting priorities

Silva et al. (2010) Regulation center Effectiveness model

Doctors, regulators,

Setting priorities

municipal health manager,
technicians on technology
information and patient
allocation and patient

assess institutional performance in
meeting the goals agreed with the
MS / MEC for certification
Preferences for equity and
efficiency

Which patients should have the
highest care priority and which
service providers can best solve a
patient’s specific health problem

representative
Castro et al. (2008) University of NETICA and Health professionals Diagnosis Support for medical experts
Fortaleza MACBETH and bibliographic sources in the
diagnosis of Alzheimer’s disease
Nunes et al. (2009) University of Macbeth + Al Not reported Diagnosis Diagnosis in psychology and
Fortaleza psychiatry (obsessive-compulsive
disorder)
Comin Nunes et al. University of Macbeth + Al Not reported Diagnosis Diagnosis in psychology and
(2015) Fortaleza psychiatry (schizophrenia)
Vasconcelos et al. 59 Brazilian Path analysis Specialists Epidemiology  Explain the interrelationship
(2001) municipalities between health determinants and
post-neonatal infant mortality
Rocha et al. (2005) Public health ABC and AHP Not reported Choose between Choice of maintenance service

system of the
State University of
Campinas

services

(internal or third-party contract) for
each category of medical equipment

AHP: analytical hierarchical process; ABC: activity-based costing, FHS: Family Health Strategy, HPO: health plan operators, HTA: health technology
assessment, UML: Unified Modeling Language, MS/ MEC: Ministry of Health / Ministry of Education, Al: artificial intelligence.
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Table 3. Main characteristics of the different methods of MCDA identified.

Method

Characteristics

AHP - Analytical hierarchical process
(Vargas (1990); Saaty et al. (2003))

It transforms the comparisons of alternatives into numerical values that are processed and compared.
Decomposition of the problem in a hierarchy of criteria more easily comparable and assigning weights

to each criterion; next, the alternatives are compared pair by pair, according to the criteria, considering
concrete data or the judgment of different actors. Criteria and alternatives can be evaluated in different
ways, the most common being the evaluation using an importance scale ranging from 1 to 9 (equally

preferred - extremely preferred).

DCE - Discrete choice experiment
(Green & Gerard (2009)

The actors are asked to choose between attributes organized in different competing scenarios. Through
the technique, it is possible to identify whether specific criteria are a predictor of choice, providing

information on the relative importance of the criteria used to describe the alternatives in the set of choices.

Macbeth - Measuring attractiveness
by a categorical based evaluation
technique (Bana & Costa et al. (1999);
Sanchez-Lopez et al. (2012))

It consists of a technique that aggregates criteria performance values using an additive value function
model, allowing ordinal scales (0 = indifferent to 6 = extreme difference in attractiveness) to be
transformed into cardinal scales based on the judgment of the decision-maker about the difference in
attractiveness between two alternatives. Subsequently, this procedure is performed with all the criteria,

indicating the preferences of the decision-makers; and then, the model is used to analyze the impact of
potential actions based on the established impact profile to identify the contribution of each criterion.
The last phase, of recommendation, considers the alternatives that can contribute to improvements

considering their performance.

PROMETHEE - Preference Ranking
Organization Method for Enrichment
Evaluation (Souza & Univasf (2016))

TODIM - Tomada de Decisdo Interativa
Multicritério/ Interactive and Multicriteria

The method belongs to the French school family of overclassification methods, in which decision makers
compare the alternatives side by side.

Decision makers provide weights to the alternatives considering each criterion and weights to the criteria
using a semantic scale. Predefined criteria: benefit to the population, social impact, availability of human

Decision Making (Gomes & Lima, (1992)) resources, dependence on facilities, dependence on maintenance, demand from the community and
professional, importance to improve patient conditions and expected benefits in health outcomes.

MCDA application (Longaray et al., 2016b), a different context
from that observed in the present review, which identified
performance evaluation as the most frequent application, and
in only one study was the application in health technology
assessment identified. This discrepancy can be justified by
the institutions that led the studies: in the present review,
most studies were carried out in engineering, economics or
computing schools, showing how the knowledge of MCDA is
still restricted to the areas of origin of the methodology; and
health professionals, who would be better able to identify the
importance of the technique in health technology assessment,
are unaware of its functioning and applications.

In reports published by the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) for
MCDA design, and reporting (Marsh et al., 2016; Thokala et al.,
2016), different methods of applying MCDA in health care
are summarized: DCE, PAPRIKA (Potentially All Pairwise
RanKings of all possible Alternatives), best-worst scale,
SMART (Simple Multi-Attribute Rating Technique), SMARTER
(SMART exploiting ranks), SMARTS (SMART with Swings),
PHA, MACBETH e EVIDEM (Evidences decision marker).
Of'these, only DCE, PHA and MACBETH were identified in
Brazilian studies, possibly because in the Brazilian context,
performance evaluation was the scope of greatest application
and, therefore, methods applied in the context of investment
or patient prioritization and reimbursement policies, such as
PAPRIKA, best-worst scale, SMART, SMARTER, SMARTS
and EVIDEM have no application.

However, the importance of these techniques for
other demands not addressed by most studies identified in
Brazil is clear. As an example, the application of EVIDEM
in the context of resource allocation or health technology
assessment policies are considered: the tool is conceptually
based on deontology (imperative to help, beneficence and
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non-maleficence), utilitarianism (the greatest good for the
greatest number), justice and equity (prioritizing those
who need it most) and valuing ethics and practical wisdom
(Wagner et al., 2016). Compared to traditional MCDA,
considered technocratic because it is oriented by methods
and not towards the user, EVIDEM aggregates the robust
characteristics of MCDA with a more reflective approach,
aiming at greater procedural legitimacy in prioritization
contexts such as health technology assessment. For this, the
framework includes 13 normative criteria pre-defined in the
base model, for which it must provide synthesized and validated
evidence of each criterion for systematic consideration, as
well as seven criteria, divided into normative and feasibility
domains, in the tool contextual (Goetghebeur et al., 2008).
In the quantitative part of the framework, the criteria are
given weights (criteria preferences) and scores (perceptions
of the synthesized evidence) to obtain a numerical measure
of the value of an intervention (estimated value); while the
qualitative part captures the impact on the value of those
criteria that are difficult to quantify. Thus, practical wisdom
is valued, since although there are pre-defined criteria that
guarantee the consistency of the tool, they are weighted
by the preferences of stakeholders, and may not even be
considered in a given evaluation. This structure, generic
enough to stimulate reflection on the criteria and their
relative importance, creates an interpretive grid that can be
used to obtain individual values and facilitate the sharing
of perspectives during deliberation, allowing for additional
sub-criteria specifications to reflect therapeutic areas and
relevant evidence available for each criterion and sub-criterion
(Goetghebeur et al., 2017).

The example of the application of EVIDEM in health
technology assessment, the scope more identified in the
international literature, demonstrates how MCDA is useful
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for different contexts in health care in addition to those
identified in this review. However, the interchangeability
between the tools is limited, since their different characteristics
may favor certain alternatives to the detriment of others.
Therefore, it is important to know the conceptual basis of
the tool, its characteristics, and limitations, in choosing the
most appropriate method for decision making and to prefer
ethical frameworks known in English for accountability for
reasonableness (A4R) or responsibility for reasonability,
especially in the context of prioritization of investments
(Goetghebeur et al., 2017). Another important aspect to keep
in mind is that a non-technocratic MCDA is not meant to
be the end providing a cutoff value for decision making, but
rather to be a support for it; thus, depending on the application
context, other analyzes should be considered together with
the findings of the MCDA.

A limitation of the present review was not summarizing
and evaluating some aspects that would make this analysis
richer, due to the disharmonized reporting of the studies,
namely the justification for choosing the criteria, their
performance, scoring process and weight assignment,
calculations aggregated scores and uncertainty assessment.
Thus we highlight the importance of the ADM rapporteur
to follow ISPOR’s recommendations (Marsh et al., 2016),
which despite not being prescriptive, are useful to ensure
uniformity of minimum information that must be considered
for reliable reporting and reproducibility.

The present review allowed identifying that the
application of MCDA is still incipient in Brazilian health
care, despite the numerous possibilities of applications, as
in other countries. It is hoped that this review can contribute
to the dissemination of knowledge of these methods and
possibilities of applications among professionals working in
a health setting, as well as alerting them about the importance
of using consistent and objective tools for more robust and
transparent decision making.

RESUMO

Andlise de decisdo multicritérios para tomada de decisdo
na aten¢do a saude no Brasil: uma revisdo de escopo

Todos os dias, profissionais e gestores de satide siao
convidados a tomar decisdOes complexas envolvendo
multiplos fatores e alternativas, com impactos na satide da
populacio interessada. Nesse sentido, a analise de decisao
multicritério (ADM) considera a percep¢ao de diferentes
atores sobre varios atributos que podem afetar as tomadas
de decisdo, representando assim uma ferramenta de apoio
a decisdo. Apesar da relevincia do ADM, pouco se sabe
sobre a aplicaciio de diferentes métodos na atenc¢io a saude
no Brasil. Identificar as caracteristicas das publicacdes
brasileiras sobre ADM em atencio a satude. Uma revisao
de escopo foi conduzida nas bases de dados PubMed,
Scopus e LILACS. Foram incluidos estudos primarios,
publicados, independentemente do idioma. A revisao de
escopo identificou 45 estudos nas bases de dados buscadas
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e um por busca manual. Destas, 14 foram avaliadas pela
leitura na integra e incluidos nesta revisdo de escopo: a
maioria foi realizado em servigos de satide (n=6), utilizou
a técnica de MACBETH (n=6), envolveu diferentes atores
(n=11), principalmente para avaliacdo de desempenho
(n=6). Além de MACBETH, outros métodos de ADM
utilizados foram TODIM (Tomada de Decisdo Interativa
Multicritério), PROMETHEE, processo hierarquico
analitico e experimento de escolha discreta. Identifica-se
que a aplicacdo da ADM ainda ¢é incipiente na atencio
a saude brasileira. Espera-se que esta revisio possa
contribuir para a difusdo do conhecimento destes métodos
e possibilidades de aplicagdes entre profissionais de saude,
bem como alertar os mesmos sobre a importiancia da
utilizacio de ferramentas éticas, consistentes e objetivas
para tomadas de decisdo mais robustas e transparentes.
Palavras-chave: Assisténcia a Satide. Tomada de DecisGes.
Técnicas de Apoio para a Decisao. Uso da Informacéo
Cientifica na Tomada de Decisdes em Satde.

REFERENCES

Baltussen R, Niessen L. Priority setting of health interventions:
the need for multi-criteria decision analysis. Cost Eff Resour
Alloc. 2006;4(1):14. http://dx.doi.org/10.1186/1478-7547-4-14.

Baltussen R, Stolk E, Chisholm D, Aikins M. Towards a
multi-criteria approach for priority setting: an application
to Ghana. Health Econ. 2006;15(7):689-96. http://dx.doi.
org/10.1002/hec.1092.

Baltussen R, Youngkong S, Paolucci F, Niessen L. Multi-
criteria decision analysis to prioritize health interventions:
capitalizing on first experiences. Health Policy (New
York). 2010;96(3):262-4. http://dx.doi.org/10.1016/].
healthpol.2010.01.009.

Bana e Costa CA, Ensslin L, Cornéa EC, Vansnick J-C.
Decision support systems in action: integrated application
in a multicriteria decision aid process. Eur J Oper Res.
1999;113(2):315-35. http://dx.doi.org/10.1016/S0377-
2217(98)00219-7.

Brasil. Ministério da Saude. Secretaria de Atengdo a Saude.
Diretrizes metodoldgicas: diretriz de avaliagdo econdmica.
2. ed. Brasilia: Ministério da Saude; 2014.

Castro AKA, Pinheiro PR, Pinheiro MCD. A hybrid model
for aiding in decision making for the neuropsychological
diagnosis of Alzheimer’s disease. In: Chan CC, Grzymala-
Busse JW, Ziarko WP, editors. Rough sets and current
trends in computing. Lecture notes in computer science.
Lecture Notes in Artificial Intelligence and Lecture Notes
in Bioinformatics). USA: Springer; 2008. p. 495-504. http://
dx.doi.org/10.1007/978-3-540-88425-5 51.

Comin Nunes L, Pinheiro PR, Cavalcante TP, Pinheiro MCD.
Handling diagnosis of schizophrenia by a hybrid method.
Comput Math Methods Med. 2015;2015:1-13.

5/7


https://doi.org/10.1186/1478-7547-4-14
https://doi.org/10.1002/hec.1092
https://doi.org/10.1002/hec.1092
https://doi.org/10.1016/j.healthpol.2010.01.009
https://doi.org/10.1016/j.healthpol.2010.01.009
https://doi.org/10.1016/S0377-2217(98)00219-7
https://doi.org/10.1016/S0377-2217(98)00219-7
https://doi.org/10.1007/978-3-540-88425-5_51
https://doi.org/10.1007/978-3-540-88425-5_51

Multicriteria decision analysis for health

Goetghebeur M, Castro-Jaramillo H, Baltussen R, Daniels N.
The art of priority setting. Lancet. 2017;389(10087):2368-9.
http://dx.doi.org/10.1016/S0140-6736(17)31573-8.

Goetghebeur MM, Wagner M, Khoury H, Levitt RJ, Erickson
LJ, Rindress D. Evidence and value: impact on DEcisionMaking
—the EVIDEM framework and potential applications. BMC
Health Serv Res. 2008;22;8(1):270.

Goetghebeur MM, Wagner M, Nikodem M, Zyla A, MicaleffA,
Amzal B. Pragmatic Multicriteria Decision Analysis (MCDA)
combined with advanced pharmacoepidemiology for benefit-risk
assessments of medicines adapted to the real-life constraints
of regulators. Ther Innov Regul Sci. 2016;50(5):620-31.
http://dx.doi.org/10.1177/2168479016642812.

Gomes L, Lima M. From modeling individual preferences
to multicriteria ranking of discrete alternatives: a look at
prospect theory and the additive difference model. Found
Comput Decis Sci. 1992;17(3):171-84.

Green C, Gerard K. Exploring the social value of health-care
interventions: a stated preference discrete choice experiment.
Health Econ. 2009;18(8):951-76. http://dx.doi.org/10.1002/
hec.1414.

Higgins J, Green S. Cochrane handbook for systematic reviews
of interventions. Version 5.1.0. Londres: The Cochrane
Collaboration; 2011.

Longaray A, Ensslin L, Ensslin S, Alves G, Dutra A, Munhoz
P. Using MCDA to evaluate the performance of the logistics
process in public hospitals: the case of a Brazilian teaching
hospital. Int Trans Oper Res. 2017

Longaray A, Ensslin L. Uso da MCDA na identificagdo e
mensurac¢ao da performance dos critérios para a certificagao
dos hospitais de ensino no ambito do SUS. Production.
2014;24(1):41-56. http://dx.doi.org/10.1590/S0103-
65132013005000021.

Longaray A, Tondolo V, Munhoz P, Tondolo R. Emprego de
métodos multicritério em decisdes gerenciais: uma analise
bibliométrica da produgao cientifica brasileira. Rev Contemp
Contab. 2016a;13(29):113. http://dx.doi.org/10.5007/2175-
8069.2016v13n29p113.

Longaray AA, Ensslin L, Munhoz P, Tondolo V, Quadro R,
Dutra A, Ensslin S. A systematic literature review regarding
the use of multicriteria methods towards development of
decision support systems in health management. Procedia
Comput Sci. 2016b;100:701-10. http://dx.doi.org/10.1016/j.
procs.2016.09.214.

Marsh K, I[jzerman M, Thokala P, Baltussen R, Boysen
M, Kal6 Z, Lonngren T, Mussen F, Peacock S, Watkins J,
Devlin N. Multiple criteria decision analysis for health care
decision making - emerging good practices: report 2 of the
ISPOR MCDA emerging good practices task force. Value
Health. 2016;19(2):125-37. http://dx.doi.org/10.1016/j.
jval.2015.12.016.

Rev Ciénc Farm Basica Apl, 2017;38:¢644

Mirelman A, Mentzakis E, Kinter E, Paolucci F, Fordham
R, Ozawa S, Ferraz M, Baltussen R, Niessen LW. Decision-
making criteria among national policymakers in five countries:
a discrete choice experiment eliciting relative preferences
for equity and efficiency. Value Health. 2012;15(3):534-9.
http://dx.doi.org/10.1016/j.jval.2012.04.001.

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred
reporting items for systematic reviews and meta-analyses:
the PRISMA statement. PLoS Med. 2009;6(7):¢1000097.
http://dx.doi.org/10.1371/journal.pmed.1000097.

Moraes L, Ensslin L, Garcia R. Uma abordagem soft para
a integracdo da engenharia clinica na assisténcia em saude.
IFMBE Proc. 2007;18:863-7. http://dx.doi.org/10.1007/978-
3-540-74471-9_200.

Nita ME, Campino AC, Secoli SR, Sarti FM, Nobre MRC,
Costa AM, Nita SKO, Carrilho FJ. Avaliacao de tecnologias
em saude - evidéncia clinica, analise economica e analise de
decisdo. Porto Alegre: Artmed; 2009.

Nobre FF, Trotta LT, Gomes LF. Multi-criteria decision making-
-an approach to setting priorities in health care. Stat Med.
1999;18(23):3345-54. http://dx.doi.org/10.1002/(SICI)1097-
0258(19991215)18:23<3345::AID-SIM321>3.0.CO;2-7.

Nunes LC, Pinheiro PR, Pequeno TC. An expert system
applied to the diagnosis of psychological disorders. In:
Proceedings - 2009 IEEE International Conference on
Intelligent Computing and Intelligent Systems. 2009 Nov
20-22; Shanghai, China. USA: IEEE; 2009. http://dx.doi.
org/10.1109/ICICISYS.2009.5358164.

Peacock S, Mitton C, Bate A, McCoy B, Donaldson C.
Overcoming barriers to priority setting using interdisciplinary
methods. Health Policy (New York). 2009;92(2-3):124-32.

Peters MDJ, Godfrey CM, Khalil H, McInerney P, Parker
D, Soares CB. Guidance for conducting systematic scoping
reviews. Int J Evid-Based Healthc. 2015;13(3):141-6. http://
dx.doi.org/10.1097/XEB.0000000000000050.

Rocha LS, Sloane EBE, Bassani JWM, Rocha L, Sloane
EBEM, Bassani J. Optimal medical equipment maintenance
service proposal decision support system combining Activity
Based Costing (ABC) and the Analytic Hierarchy Process
(AHP). Conf Proc IEEE Eng Med Biol Soc. 2005;7:7103-6.

Rolim-Ensslin S, Dutra A, De Souza-Duarte C, Bortoluzzi
SC, Ripoll-Feliu VM. A avaliagdo de desempenho como
proposta para gestdo das equipes do programa brasileiro
“Estratégia da Saude da Familia.” Gerenc y Politicas Salud.
2014;13(26): 10-25.

Saaty TL, Vargas LG, Dellmann K. The allocation of
intangible resources: the analytic hierarchy process and linear
programming. Socioecon Plann Sci. 2003;37(3):169-84.
http://dx.doi.org/10.1016/S0038-0121(02)00039-3.

Sanchez-Lopez R, Bana ¢ Costa CA, De Baets B. The MACBETH
approach for multi-criteria evaluation of development projects
on cross-cutting issues. Ann Oper Res. 2012;199(1):393-408.
http://dx.doi.org/10.1007/s10479-011-0877-4.

6/7


https://doi.org/10.1016/S0140-6736(17)31573-8
https://doi.org/10.1177/2168479016642812
https://doi.org/10.1002/hec.1414
https://doi.org/10.1002/hec.1414
https://doi.org/10.1590/S0103-65132013005000021
https://doi.org/10.1590/S0103-65132013005000021
https://doi.org/10.5007/2175-8069.2016v13n29p113
https://doi.org/10.5007/2175-8069.2016v13n29p113
https://doi.org/10.1016/j.procs.2016.09.214
https://doi.org/10.1016/j.procs.2016.09.214
https://doi.org/10.1016/j.jval.2015.12.016
https://doi.org/10.1016/j.jval.2015.12.016
https://doi.org/10.1016/j.jval.2012.04.001
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1007/978-3-540-74471-9_200
https://doi.org/10.1007/978-3-540-74471-9_200
https://doi.org/10.1002/(SICI)1097-0258(19991215)18:23%3c3345::AID-SIM321%3e3.0.CO;2-7
https://doi.org/10.1002/(SICI)1097-0258(19991215)18:23%3c3345::AID-SIM321%3e3.0.CO;2-7
https://doi.org/10.1109/ICICISYS.2009.5358164
https://doi.org/10.1109/ICICISYS.2009.5358164
https://doi.org/10.1097/XEB.0000000000000050
https://doi.org/10.1097/XEB.0000000000000050
https://doi.org/10.1016/S0038-0121(02)00039-3
https://doi.org/10.1016/S0038-0121(02)00039-3
https://doi.org/10.1007/s10479-011-0877-4
https://doi.org/10.1007/s10479-011-0877-4

Multicriteria decision analysis for health

Silva MEM, Santos ER, Borenstein D. Implementing
regulation policy in Brazilian health care regulation centers.
Med Decis Making. 2010;30(3):366-79. http://dx.doi.
org/10.1177/0272989X09344748.

Souza D, Univasf' S. Aplica¢do de modelo multicritério para
priorizagdo de alternativas em um hospital de Petrolina -
PE Application of a multicriteria model for prioritization
of alternatives in a hospital in Petrolina - PE. Espacios.
2016;37(28).

Thokala P, Devlin N, Marsh K, Baltussen R, Boysen M,
Kalo Z, Longrenn T, Mussen F, Peacock S, Watkins J,
Ijzerman M. Multiple criteria decision analysis for health
care decision making - an introduction: report 1 of the ISPOR
MCDA emerging good practices task force. Value Health.
2016;19(1):1-13. http://dx.doi.org/10.1016/j.jval.2015.12.003.

Vargas LG. An overview of the analytic hierarchy process
and its applications. Eur J Oper Res. 1990;48(1):2-8. http://
dx.doi.org/10.1016/0377-2217(90)90056-H.

Rev Ciénc Farm Basica Apl, 2017;38:¢644

Vasconcelos AGG, Almeida RMVR, Nobre FF. Path
analysis and multi-criteria decision making: an approach
for multivariate model selection and analysis in health. Ann
Epidemiol. 2001;11(6):377-84. http://dx.doi.org/10.1016/
S1047-2797(01)00232-0.

Wagner M, Khoury H, Willet J, Rindress D, Goetghebeur
M. Can the EVIDEM framework tackle issues raised by
evaluating treatments for rare diseases: analysis of issues and
policies, and context-specific adaptation. Pharmacoeconomics.
2016;34(3):285-301. http://dx.doi.org/10.1007/s40273-015-
0340-5.

Wollmann D, Steiner MTA, Vieira GE, Steiner PA. Avalia¢ao
de operadoras de saude por usuarios pelo método Analytic
Hierarchy Process. Rev Saude Publica. 2012;46(5)

Received on November 5th 2017
Accepted on December 20th 2017

717


https://doi.org/10.1177/0272989X09344748
https://doi.org/10.1177/0272989X09344748
https://doi.org/10.1016/j.jval.2015.12.003
https://doi.org/10.1016/0377-2217(90)90056-H
https://doi.org/10.1016/0377-2217(90)90056-H
https://doi.org/10.1016/S1047-2797(01)00232-0
https://doi.org/10.1016/S1047-2797(01)00232-0
https://doi.org/10.1007/s40273-015-0340-5
https://doi.org/10.1007/s40273-015-0340-5



