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ABSTRACT
Micro and small businesses are of great importance to the
national environment of a country, due to their participation in
economic growth. However, such businesses are characterized
as poorly-managed, informal working environments, lacking
both process organization and operational and strategic
planning, and hence face difficulties in maintaining their
position in the marketplace. In this context, the objective of this
research was to analyze the case of a dental clinic located in a
city from the interior of the state of Sao Paulo, Brazil, to
understand and define the critical client service and stock
management processes, through an application of the Business
Process Management (BPM) model. The results show that BPM
can be adapted for use with micro and small businesses, offering
improvements and standardization for their most important
processes.
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An application of business process management in a dental clinic

1. INTRODUCTION
Micro and small business have a relevant part to play in the economic growth of their
country. According to estimates from the Micro and Small Businesses Counseling Service
(SEBRAE), Brazil will have approximately 17.7 million small businesses by 2022, that is,
more than one million new businesses per year. Furthermore, the fact that small businesses
account for 98.5% of the country’s companies and are responsible for the generation of 70%
of the income of Brazilians working in the private sector, highlights the irrefutable proof of
the importance of this sector for the economy. The majority of these businesses operate under
the “Simple National” system, which reduces tax burdens and bureaucracy, thereby
stimulating their development and growth and enabling them to compete in the marketplace
(AGÊNCIA SEBRAE DE NOTÍCIAS, 2017).
In view of the importance of micro and small businesses, and considering that they
habitually form part of the poorly-managed, informal work environment, one which lacks
organizational processes and strategic and operational planning, Business Process
Management (BPM) has emerged as a possible tool to provide continuous improvement for
their production processes, thereby raising efficiency levels, reducing costs and, as a
consequence, maximizing profits (LOPES, 2008, p.02; DUMAS et al., 2018). According to
Andrade et al. (2017), Business Process Management (BPM) is also seen as a way of
leveraging results and mitigating the occurrence of mistakes through a detailed study of
internal processes. The authors’ research additionally sought to accelerate the exchange of
information among sectors, with the aim of delivering high-quality products in an
increasingly agile way. BPM is applied in several business areas, industry or commerce,
public or private organizations (vom BROCKE; MENDLING, 2018; BANDARA et al.2018).
In this context, the proposal of the current work was to conduct an action research
through the application of Business Process Management (BPM) in a Clinic attending dental
and medical patients, situated in the state of São Paulo, Brazil. The intention was to analyze
the company’s present situation, understand and model its existing critical processes and then
propose alternatives with the aim of improving the efficiency of its business management.
Within the existing academic literature, there is a concentration of studies on mediumand large-sized companies. Through the implementation of BPM in a small business, this
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work contributes to the identification of opportunities for improvement, and consequently
growth and strength, of micro and small business, and seeks to increase the knowledge base
of this research topic. As a result, it is hoped to propose ways to reduce barriers to the use of
BPM in micro and small businesses.

2. LITERATURE REVIEW
2.1 Business Process Management
According to Andrade et al. (2017), Business Process Management (BPM) emerged
as a way of leveraging results and mitigating the occurrence of mistakes through a detailed
study of internal processes. In addition, the authors’ research sought to accelerate the
exchange of information among sectors, with the aim of delivering high-quality products in an
increasingly agile way.
According to ABPMP (2013), BPM comprises a set of business activities that cover
strategy, objectives, culture, organizational structures, roles, policies, methods and
technologies to analyze, draw up, implement, manage performance, and control and improve
processes of organizations in order to match client expectations.
Organizations that apply BPM can measure the evolution of process improvement and
its maturity over time (TARHAN, A.; TURETKEN, O.; REIJERS, 2016).

2.2 BPM Life Cycle
There are many process management models in the literature , and they all share a
common cyclical form (BEZERRA et al., 2016, p. 5). Baldam, Valle and Rozenfeld (2014)
created a Unified BPM Life Cycle (Figure 1) for process management, which is composed of
four phases.
The first phase covers BPM planning, which seeks to define BPM activities that
contribute positively to achieving operational goals, by means of a verification of the critical
business processes points to which an organization commits as a whole. The main activities
carried out are: a situational analysis to understand the internal and external environment and
organizational strategy of the organization; defining strategies and objectives; selecting and
prioritizing processes.

GEPROS. Gestão da Produção, Operações e Sistemas, v. 15, nº 3, p. 102 - 116, 2020.

104

An application of business process management in a dental clinic

The second phase is that of modeling and process optimization, with the intention of
better understanding the workings of a company as a whole. This is done through
documentation and process analysis, generating information about the state of current
working processes (As Is model), applying methodologies for process optimization,
redesigning processes considering proposals for future improvements (To Be model), and
generating specifications for implementation. According to ABPMP (2013, p. 72), the
purpose of modeling is to create a complete and accurate representation of a company’s
operating process.
The third phase involves the execution of processes, and is when process
implementation, technology transfer plans management, training, testing, implemented
processes monitoring, transfer of control of execution and monitoring by the executing team
is carried out.
The fourth phase is one of data analysis and control, and involves the monitoring of
processes implemented through performance evaluation tools such as statistical methods and
KPIs, to verify that the operation is conforming to plan.
Figure 1 – BPM Unified Life Cycle

Source: Adapted from Baldam, Valle and Rozenfeld (2014).
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To carry out the BPM phases, several methods and tools can be employed, including
process modeling (vom Brocke et al., 2014; ROB et al., 2016; MEDOH, C.; A.
TELUKDARIE, 2017).

2.3 Process Modeling
According to Oliveira and Neto (apud TOLFO, 2009), regarding BPM initiatives,
“modeling is important, because it enables the consolidation of a process model with the
generation of operational diagrams. From these diagrams it is possible to understand or even
rethink a company.”
Within the existing forms of representation, Business Process Modeling Notation
(BPMN) provides a set of symbols to represent different aspects of business modeling
(ABPMP, 2013; OMG, 2014). It has become a benchmark for process modeling, since it
offers a well-defined notational standard, which is clear and easy for everyone involved in a
process, from technicians to managers, to understand, (PIECHNICKI; BARAN;
PIECHNICKI, 2012).
The four basic BPMN categories so that a user can understand the processes and their
context, these are (MASCHKA, 2014; OMG, 2014):
•

Flow Objects - the main graphical elements for defining business process

behavior. There are three types of flow objects: event, activity and gateway.
•

Connecting Objects - the connection of flow objects with other information is

done via three objects: sequence flow, message flow and association.
•

Swimlanes - is a concept used to assist the participation in and organization of

activities. A BPMN diagram may include more than one process, as well as processes that
show collaboration between private processes or participants. When this occurs, each private
business process will be considered as having been carried out by different participants.
Graphically, each participant will be partitioned, that is they will be contained in a rectangular
box or “pool”. Pools can have sub-swimlanes, which are simply known as “Lanes”.
•

Artifacts - are used to supply additional information about a process.
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3. METHODOLOGICAL PROCEDURES
The present study used the action research approach, with its stages adapted to be in
line with the development stages of BPM. The first stage was characterized by a literature
review in order to gain a better understanding of business process management, in which
studies were carried out related to the implementation and execution of BPM in micro and
small companies, and support tools used for this activity. Information was collected from
scientific articles, books and academic papers.
Subsequent activities were carried out based on the first two phases of the BPM
Unified Life Cycle proposed by Baldam, Valle and Rozenfeld (2014): BPM planning and the
analysis, modeling and optimization of the process (see Figure 1). The business selected to be
studied in this work was a small clinic attending medical and dental patients, in a town
located in the state of São Paulo. In addition to a literature review, the study was structured in
two phases, each phase being divided into two sub-phases, as described below.

3.1 BPM Planning
This phase involved the development of a BPM application plan, in order to identify
activities that work in partnership with the organizational directives of the clinic. The plan
was divided into two parts:
Situational analysis and strategy identification: The first step in identifying
problems and proposing solutions for a given organization is to analyze and understand its
current strategic situation. To do this a SWOT Matrix, a strategic planning tool that analyzes
strengths, weaknesses, opportunities and threats to the organization’s environment, was used;
Selection and prioritization of processes: Determined by the company’s present
situation, company processes were identified and, from a prioritization matrix, critical
processes were selected, that is, those that had the biggest impact on organizational results
and on success. The matrix was adapted from the Management Excellence Model – MEM
(FNQ, 2018) and comprised processes identified by the clinic which received a score
according to certain defined criteria. In view of the importance of the processes relating to
strategic objectives, a formula was developed whereby the owners and employees rated the
organizational processes. Persons closely associated with the business were chosen, because
they have better knowledge about the activities developed and how they can impact the
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business. In this way, it was possible to propose improvements for the organization, and thus
improve processes - as described in the next step.

3.2 Analysis, modeling and process optimization
From the preliminary collection of information and data, visits to the company were
organized. Observations were made and interviews held with those involved in the process, by
which means work on modeling and process improvement could be started. The process
modeling notation adopted was BPMN (Business Process Model and Notation) being a
standard created by the Object Management Group and accepted as one of the principal
modeling tools by the international community. The tool chosen for the process modeling was
the Bizagi Process Modeler, since it has a free version, enabling the use of BPMN notation to
create process diagrams, maps and models, and allowing an efficient and simple graphic
visualization of processes and flows and, therefore, helping to identify flaws and problems,
and propose improvements. The sub phases are described next:
As Is Model: Firstly, a modeling of the current situation of the company was carried
out (As Is), the objective of which was to define the way that existing processes operate, as a
means of understanding activities and results, and analyze the limitations that affect company
performance. From this, recurring business problems were identified;
To Be Model: In this stage a new model was developed, leading to a proposal to
incorporate improvements in critical processes. These processes were redesigned, having in
mind future ideas that could optimize them, based on a gap analysis of the current situation.

4. RESULTS AND DISCUSSION
4.1 BPM Planning
Initially, information about the organizational environment of the company was
collected from employees. The intention was to understand internal and external company
environments and, by means of a situational analysis, its strategies and objectives. A SWOT
matrix was prepared, which highlights the internal (strengths and weaknesses) and external
(opportunities and threats) factors of the company. Figure 2 shows the results obtained from
the SWOT analysis.
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Figure 2 - SWOT Matrix for the Clinic
Strengths

Weaknesses

1. Quality service to clients;
2. Quality specialized services: implantology, oral
maxillofacial and dental surgery, in the case of
dentistry; gynecology, in the case of medical;
3. Well located clinic, with easy access.

Opportunities
1.
2.
3.
4.

1. Inadequate stock control;
2. Overworked employees, with activities in
various sectors;
3. No ERP management system;
4. Unstructured processes;
5. Use of a manual appointment system.
Threats

Little competition in the services offered;
Competitors lacking in management knowhow;
Use of advanced technologies;
Increase in concern about health and aesthetics.

1. Critical economic environment;
2. Reduced purchasing power;
3. New competitors entering the
marketplace.

Source: Prepared by the author.

Analyzing the company’s main competencies - that is, the strengths that give value to
clients and ensure the organization differentiates itself from competitors and has growth
potential to gain space in the market - it can be seen that the company has an excellent focus
on the quality of the services it offers and on its relationship with clients. In addition,
particularly in its dental services, it has opted for the use of high-quality materials, meaning
that clients feel highly satisfied with the results of the service.
Through a situational analysis of the company, critical processes could be determined.
In this context, based on Costa (2014), whose work presents the typical processes of a clinic,
organizational processes were identified by means of a survey carried out with the clinic’s
employees. The processes identified were as follows:
- Customer service: being one of the main processes of the company, the following
activities are carried out: arranging appointments, ringing the client to confirm appointments,
arranging follow-ups, checking pending client issues, carrying out an evaluation of patients,
negotiate, carry out the consultation.
- Stock control: replace materials and products according to need; do stocktaking and
reorder materials; take delivery of materials and products and allocate them to stock.
- Management of infrastructure: maintenance of consulting room equipment and
routine cleaning of the clinic.
- Generation and management of documents: the generation of all patient
documents is seen as part of the administrative support process.
GEPROS. Gestão da Produção, Operações e Sistemas, v. 15, nº 3, p. 102 - 116, 2020.
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- Auxiliary support for the execution of dental procedures: a process carried out by
dental assistants, whose main tasks are: handle instruments for the dentist during a
consultation; ensure the validity of surgical instruments; sterilize surgical instruments.
- Management of financial resources: control of cash; control of expenses, allocation
of financial resources.
A process prioritization matrix was previously developed to identify and select the
critical processes of the company. The matrix was adapted from the Management Excellence
Model (MEM) and is structured according to the aforementioned processes that receive a
score according to certain criteria: client impact, financial impact, impact on service quality,
quantity of tasks and time spent to run each typical process cycle. The score system was
defined as given in Table 1.
Table 1 - Process Score Scale
Score

Client Impact

Financial Impact

Impact on Service
Quality

Quantity of
Tasks

Time Spent to
Run each Cycle

1

Very Low

Very Low

Very Low

1 to 3

Very Short

2

Low

Low

Low

4 to 6

Short

3

Medium

Medium

Medium

7 to 9

Medium

4

High

High

High

10 to 12

Long

5

Very High

Very High

Very High

13 or more

Very Long

Source: Prepared by the author.

To collect the scores, a form was devised for employees to complete - with the
intention of defining a score for each criterion as an average of the responses (Table 2). In
addition, weighting was given to each criterion, according to their importance for the process.
These are shown in the first line of Table 2. This importance is explained by the SWOT
analysis, where it can be seen that the company values, above all, the quality of its services
and the excellence of customer service, in particular. Such criteria, therefore, receives the
greatest weight, in this case 3. In terms of quantity of activities and time spent to run each task
the weighting was 2, because despite the influence of client satisfaction, these activities are
related to the high standard of quality. Finally, the weighting of financial impact was 1, also
explained by quality, because better materials and equipment are necessary. Table 2 presents
the prioritization matrix of the most critical processes, ordered from the most to the least
critical.
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The weight of each criterion is given in the last line of the table.
Table 2 - Prioritization Matrix

Totals

Time spent to run
one cycle of the
process

Number of activities

Impact on the
quality of service

Financial impact

mpacto n client

Analysis Criteria

CRITERIA WEIGHTING

3

1

3

2

2

Attend the client

5

5

5

4

4

51

Manage stock

5

5

5

3

3

47

Manage infrastruture

5

4

5

2

3

44

Generate and manage documentation

4

4

4

3

3

40

5

4

5

3

3

46

3

3

3

41

Auxiliary support to the execution of
dental procedures
Manage financial resources

5
5
Source: Adapted from the Management Excellence Model (FNQ, 2018).

4.2 Process analysis, modeling and optimization
In this stage, the two highest scoring processes, that is, the most critical company
processes were modeled in Bizagi Modeler (As IS Models), they are: the customer service
process (Figure 3) and stock management (Figure 4)
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Figure 3 - As Is Model of the customer service process

Source: Prepared by the author.

Figure 4 - As Is Model of the stock management process

Source: Prepared by the author.

Regarding the To Be model for the Customer Service process (Figure 5), it can be seen
that client registration and appointments are done manually, with details recorded on paper.
As an improvement, computer software, specifically designed for use in clinics and medical
practices, was suggested: this software offers a customized diary for each professional, in
addition to patient data and financial management records. In this way, it is possible to
optimize time and avoid potential appointment errors, which often cause client dissatisfaction.
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Figure 5 - To Be model for the Customer Service process

Source: Prepared by the author.

According to Dantas (2015), the way in which stock is stored and controlled, in
addition to avoiding problems, can increase company profitability. Its efficient control is
essential for a business to adequately accomplish its tasks, as well as guarantee that stock does
not run out or that unnecessary purchases are made. In the To Be model (Figure 6) related
activities were added to the records of entry and exit of stock items, to ensure a better control
of stock levels. This was because there was formerly no information about which items (or the
quantity of the same) had been taken.
Figure 6 - To Be Model for the stock management process

Source: Prepared by the author.
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The verification of stock was done by an assistant through observation, that is,
reorders were made intuitively. For such records, a stock management system or tool is
recommended to avoid possible stock gaps or excesses, which could impact customer service.

5. CONCLUSIONS
In light of the challenges faced in today’s business world, an efficient management
system is essential for a company to maintain its place in the market. Recognizing that this is
especially true of the significant role micro and small businesses play in a country’s economy,
and that such companies face difficulties to remain active in the market due to inefficient
management, and a lack of planning and process organization, this study aimed to map out the
critical processes of a clinic attending dental and medical patients, based on a situational
analysis of the company. Through observations and interviews it was possible to identify all
of the business’s processes and select two of the most critical processes – namely, stock
management and customer service - by means of a prioritization matrix. By mapping these
two processes it was possible to structure their activities, and propose improvements and
standardization. These results provide evidence that BPM can be effectively used for micro
and small businesses. However, as the present study was carried out in only one company, it
has not been possible to affirm that the results are valid in other organizations. This would
require research in other micro and small business in the sector. Further studies might also
carry out studies to establish future difficulties, and quantify the long-term benefits of the
models from this clinic, in addition to carrying out research in other micro and small
businesses.
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