
HAL Id: hal-04117691
https://inria.hal.science/hal-04117691

Submitted on 5 Jun 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

MDE-S: A Case Study of the Health Company
Diagnostic Method Applied in Three Health Units
Alexandre Beraldi Santos, Robisom Calado, Sandra Chaves, Stephanie
D’amato Nascimento, Messias Borges Silva, Saulo Cabral Bourguignon

To cite this version:
Alexandre Beraldi Santos, Robisom Calado, Sandra Chaves, Stephanie D’amato Nascimento, Mes-
sias Borges Silva, et al.. MDE-S: A Case Study of the Health Company Diagnostic Method Applied
in Three Health Units. IFIP International Conference on Advances in Production Management Sys-
tems (APMS), Sep 2021, Nantes, France. pp.305-313, �10.1007/978-3-030-85902-2_33�. �hal-04117691�

https://inria.hal.science/hal-04117691
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


 
 
 
This document is the original author manuscript of a paper submitted to an IFIP 
conference proceedings or other IFIP publication by Springer Nature.  As such, there 
may be some differences in the official published version of the paper.  Such 
differences, if any, are usually due to reformatting during preparation for publication or 
minor corrections made by the author(s) during final proofreading of the publication 
manuscript. 
 
 
 



MDE-S: A case study of the Health Company
Diagnostic Method applied in three health units

Alexandre Beraldi Santos1[0000−0003−1364−7877], Robisom Damasceno
Calado1[0000−0003−3349−0344], Sandra Maria do Amaral

Chaves1[0000−0002−2985−1410], Stephanie D’Amato
Nascimento1[0000−0002−8510−7856], Messias Borges Silva2[0000−0002−8656−0791],

and Saulo Cabral Bourguignon1[0000−0003−2098−8880]

1 Universidade Federal Fluminense, Rio das Ostras, Brasil
{alexandreberaldisantos,robisomcalado,sandrachaves,sd amato@id.uff.br,

saulocb}@id.uff.br
2 Universidade Estadual Paulista, Guaratingueta, Brasil

messias.silva@unesp.br

Abstract. The objective of this study was to evaluate the degree of
organizational maturity in three Emergency Care Units (a.k.a. UPA in
Brazilian acronym) in a city in the interior of the state of São Paulo
- Brazil, with the following fundamental criteria observed: the utility,
feasibility, and specialized technical knowledge of the health unit con-
textualized in this study. The method used was the Health Company
Diagnostic Method (MDE-S), which is an approach to study and qualify
the level and organizational maturity, that has the fundamental charac-
teristic of providing a cycle of continuous improvement in the company.
Among the most relevant results, the study demonstrated, in comparison
with a study conducted in Basic Health Units in the interior of the state
of Rio de Janeiro, an existent lack of knowledge in health management
tools and basic administration fundamentals of the evaluated units. Fi-
nally, the study recommends that a strategic system be created for the
management and deployment of goals and guidelines, based on Hoshin
Kanri. It is considered that, despite the challenges that will certainly oc-
cur, this small-scale and well-developed diagnostic system will certainly
be useful and may become an important step towards a continuous prac-
tice of efficient management in the investigated health unit.
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1 Introduction

The current scenario of organizations requires that they remain competitive
throughout their existence. For Bhagat et al. [1], the reduction of barriers to
negotiation between countries imposed by globalization, the use of labor from
different countries, administration of a large amount of unstructured data, and
the focus on the development of skills for customer satisfaction are imperative
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issues for companies to continue to exist. According to Salomão [4], a survey car-
ried out by the Datafolha institute at the request of the Brazilian Federal Council
of Medicine (CFM) points out that 93% of Brazilians evaluate public and pri-
vate health services as terrible, bad, or regular. Among the Public Health System
(PHS) which in Portuguese means Unified Health System (SUS), the users, 87%
declared themselves dissatisfied with the services offered, according to IBGE [3],
in 2015, the final consumption of health goods and services in Brazil were R$ 546
billion (9.1% of Gross Domestic Product - GDP). Of this total, R$ 231 billion
(3.9% of GDP) corresponded to government consumption expenditures and R$
315 billion (5.2% of GDP), expenses of families, and non-profit institutions in
service of families. According to Calado et al. [2], companies are at different levels
of maturity. The application of lean methods and tools is structured according
to the principles and adequacy of the reality of each company. Some actions and
programs are not very sustainable because they are out of alignment with strate-
gic decisions. Therefore, with a diagnosis and alignment of goals and guidelines
and the proper choice of Lean tools and methods application, a transformation
of the production system can be achieved with considerable improvements.

2 Method

The method used in this work is based on the MDE- (from Portuguese acronym
for Health Company Diagnostic Method), which is a method for studying and
qualifying the level and maturity of the company, where the results are observed
and evaluated, through the application of a set of methods and tools according
to the Lean approach. The MDE-S implies gathering and systematizing infor-
mation related to different aspects of business management that are not always
known to everyone and normally a lot of information is not expressed and used
in decision making [2]. The MDE-S, Figure 1, consists of three main axes: Appli-
cation of the Value Stream Mapping, the Capacity Management Survey, and the
Company Diagnostic Survey, emphasizing that self-assessment and the gathering
of evidence generate the identification of strengths and weaknesses that translate
into possible improvements.

To achieve this study objective, the scope of the assessment was delimited,
based on steps 7 to 14 of the MDE-S, except for step 11, in which information
was obtained from the health professionals. These data were then categorized
and calculated and, after being analyzed, produced the necessary inputs for the
formulation of value judgments, presented, finally, in the final considerations and
recommendations.

The MDE-S has already been applied to measure the degree of maturity on
different occasions. In the central region of Portugal, the MDE-S was applied in
a hospital using the Baldrige and LESAT methodology [7] and in three Basic
Health Units - (UBS, in the Portuguese acronym) in the state of Rio de Janeiro,
by Santos [5].

For MDE-S application in the studied units, was developed software for use
in web and mobile platforms (tablets and smartphones) called MDE-S 1.0. The
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Fig. 1. Health Company Diagnostic Method (MDE-S).

Fig. 2. Structure of the Company Diagnostic Method.

software was based on the combination of two tools: LESAT and the Baldrige
Award, which, when combined, make it possible to measure results in terms of
the institution’s positioning in practice and performance. In this context, it is
relevant to define the concept of practices and performance:

(a) Practices are the processes implemented in the company/institution to im-
prove business management - that is, they are the management and technologi-
cal tools implemented in the organization. These include organizational aspects,
such as employee involvement and teamwork;

(b) Performance refers to the measurable results of the processes previously
implemented in the organization, such as the volume of material in process,
cycle times, and impacts on the business result, such as market share, customer
satisfaction level, and employee morale.
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3 Results and Discussion

This chapter aims to present the results obtained in the study, presenting, si-
multaneously, the analyzes corresponding to each aspect addressed in it. At this
point, it is worth note that all the tables and figures in this chapter are authored
by the authors of this study. In this stage of the evaluation, the indicators were
verified in eight areas related to the criterion framework presented in the method.
These diagnostic areas were analyzed in three Emergency Care Units (UPA, in
brazilian acronym) in the city of Guarulhos (São Paulo, Brazil).

To determine a value for practice and performance it was necessary to differ-
entiate a priori the survey topics related to both concepts. After this analysis,
it is necessary to calculate the average of both concepts described. The results
are presented in percentage numbers for later framing of practices versus perfor-
mances. To obtain the General Practice and Performance Index of the Unit all
PR values were calculated, adding up all the data obtained by the respondent
regarding PR and then dividing it by the sum of possible PR scores. The Ta-
ble 1 below shows a comparison of Practice and Performance of the three units
evaluated.

Table 1. Average and performance percentage of the units evaluated in São Paulo

Indicators
UPA 1 UPA 2 UPA 3

Average
(1 a 5)

Performance
Average
(1 a 5)

Performance
Average
(1 a 5)

Performance

Practices 2,1 41% 3,3 67% 3,3 66%

Performance 2,2 44% 2,7 55% 3,1 61%

The results obtained by each UPA are also presented in the form of a radar
graph that allows a more interactive interpretation of the results (Figure 3).

Topics 1 to 7, in Figure 3, concerns the methodology of the Baldrige award.
Topic 8 is composed of questions that result from the LESAT methodology.
In Figure 3, topics 1 to 6 are composed of questions that intend to measure
practices, and topics 7 and 8 relate to performance issues, which allows defining
the organization’s positioning.

To demonstrate the parameters that the method can compare, it follows
the same set of data extracted from the MDE-S in three Basic Health Units –
(UBS) located in the state of Rio de Janeiro (Brazil) present in the dissertation
“Adoption of Lean practices in the service of public health: an evaluative study”,
2019, shown in Table 2, that unlike the three UPAs in São Paulo, the UBS present
in Table 2 were not the object of actions to implement lean management methods
in health (Lean Healthcare).

The results obtained by each UBS are also presented in the form of a radar
graph that allows a more interactive interpretation of the results (Figure 4).

Figure 4 shows some strengths and weaknesses of the units evaluated. In the
Graph, it is explicit that point 8 (regarding the LESAT tool) was not answered
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Fig. 3. Results of the eight dimensions analysis by UPA.

Table 2. Average and performance percentage of the units evaluated in Rio de Janeiro

Indicators
UBS 1 UBS 2 UBS 3

Average
(1 a 5)

Performance
Average
(1 a 5)

Performance
Average
(1 a 5)

Performance

Practices 2,3 46% 2,4 47% 2,9 59%

Performance 1,7 34% 1,7 33% 2,2 44%

Fig. 4. Results of the eight analysis dimensions by UBS.

by the respondents, with classification note ”1” assigned for this topic. It occurs
because the units analyzed were not targeted at any Lean transformation before.
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For a better perception of the relationship between the organization’s position
and its ability to answer to the challenges of competitiveness in the market, an
analogy with the skill and performance of the boxers was used.

Fig. 5. Boxers’ analogy between UPA and UBS.

For the definition of the organizational degree of maturity of the health units
contextualized in this study, the classifications defined by Seibel [6] were con-
sidered, taking into account the General Indices of Practice and Performance
obtained by applying the LESAT x BALDRIGE model. These indices are clas-
sified as: (i) Punching Bag; (ii) Counterweights; (iii) Vulnerable; (iv) Promising;
(v) Challengers; and (vi) World Class.

In that case, the organizations classified as ‘Challenging’ or ‘World Class’
have a High Level of Maturity. Those classified as ‘Vulnerable’ or ‘Promising’
have Medium Organizational Maturity levels. Finally, those classified as ‘Bag of
Punch’ or ‘Counterweights’ have a Low Organizational Maturity index. Figura 5
shows that the level of maturity is higher in UPAs than in UBS. It is worth men-
tioning that the UPAs surveyed have already undergone Lean Transformation
training and assistance.

Figure 6 shows a boxplot that compares the UBS with the UPAS evaluated
in the study. The graph shows a characteristic related to the values assigned as
scores in the self-diagnosis, showing that the UPAs’ results have a smaller range
of values once these units have passed by a Lean transformation process.
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Fig. 6. Comparative Boxplot on Practices and Performance of UPAs and UBS.

4 Conclusion

The analysis of the MDE-S allowed elaborating the outline of the entire evalu-
ation. It facilitated a lot in the development of this study showing step-by-step
how it should be carried out. The planning phase took the longest, then the data
collection phase was delayed a few days due to the collection taking place during
the COVID 19 pandemic period, which still did not delay the study progress. In
the analysis of the Practices and Performances data, considering the evaluated
units, it was found that the Units that have not yet undergone Lean transforma-
tion processes (training and on-site assistance in Lean Healthcare) have values
and a low level of maturity, besides percentages below 60% for practice and
below 60% for performance.

The analysis of the boxers’ analogy (Figure 5) helped to bring a quick visual-
ization in which point the UPA was classified in the percentage of practices and
performances. It also made it possible to visualize the positioning of the evalu-
ated Unit in a graph. The study showed a lack of knowledge in Lean Healthcare
methods and tools, by the managers and employees in Units valuated below 60%
in the value of Practice and Performance. At this point, it was found that none
of these evaluated units has a world-class degree of maturity, that is, ’Elevated’.
Two units were located in the maturity classification zone as ’Punching Bag’
(UBS1 -RJ, UBS2 - RJ, and UPA1 - SP), and a unit located in the maturity
classification zone as ’Counterweight’ (UBS3 - RJ), that is, all with maturity
degrees classified as ’Low’, those that obtained a “Medium” degree were (UPA2
- SP, and UPA3 - SP).

To adopt a new form of management for higher levels of maturity based
on Lean principles, it is necessary for the organization, through its workforce,
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to accept the change. For this, it is considered the fundamental importance
to carry out a process of stimulating motivation concerning this new form of
organizational management. It is noteworthy that the entire process of changing
the organizational culture needs substantive actions to clarify new goals and that
it is desired to achieve and carry out processes to stimulate motivation that leads
to the achievement desired. The concept of organizational culture encompasses
all practices, habits, principles, and values within an organization. All workforce
must understand this culture and share its values. If done properly, the process
of understanding and absorbing a relevant change in an organization’s culture
can positively boost the behavior of its employees about the impacts caused by
its implementation.

5 Recommendations

A recommendation proposed due this study is the creation of a strategic system
for the management and deployment of organizational goals and guidelines. At
this point, it is suggested to use a management system based on the so-called
Hoshin Kanri because it is considered adequate for the studied context and,
also, for having already been used in other contexts, presenting a high-efficiency
index.

The second recommendation is the use of the MDE-S before and after training
and assistance in Lean Healthcare implementation, that is, during the Lean
transformation in Health.

Despite the challenges, the MDE-S is a well-developed diagnostic system and,
it can be useful and is the first step to continue good management practices in
health facilities. However, in order to adopt this new form of management it is
necessary that the organization, through its servers, accept it.

It is noteworthy that the entire process of organizational culture change re-
quires substantive actions to clarify new goals and objectives that one wants
to achieve and carrying out processes to encourage motivation that lead to the
achievement of what is desired.

The points covered in this article are fully applicable in the units surveyed,
where you can comment and/or recommend the following analysis of improve-
ments:

1. Implement a cost reduction strategy combined with the growth strategy
through workshops with the management team.

2. Implement the strategic deployment, define goals and objectives for all areas
in an integrated and transparent way, if possible with software support.

3. Implement the day-to-day routine management, starting with the work pat-
tern of critical activities and treatment of bottlenecks.

4. Systematize a company’s problem-solving method.
5. Implement 5S project and visual management in processes.
6. Develop current and future value stream mapping to guide improvements.
7. Implement autonomous maintenance, leverage TPM, to reduce downtime

and involve operational personnel.
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8. Develop the multifunctionality matrix.
9. Leverage an ideas plan with direct rewards and leverage the career plan.

10. Develop a training plan for managers and employees to implement Lean
Enterprise.

Finally, it should be added that some of the problems founded about perfor-
mance and operations show the importance of public administration managers
becoming more relevant to the development of Lean projects in the health sys-
tem to promote a culture of continuous improvement centered on care. to the
patient, which, in itself, is an important and positive aspect of this work.
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