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Maintenance Management in a Health Care Establishment
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With the accelerated growth of the health area in Brazil, institutions increasingly seek to optimize
the operations by leveraging the results and becoming competitive in the market. Ensuring the high
availability of infrastructure and assets provides that the organization is a strategic tool to achieve positive
productivity results. However, it is necessary to structure the engineering department of the maintenance
and correct administration of the flows that integrate the sector to meet the expected results. The use
of computerized maintenance control tools helps in the management of environments and equipment,
assuring the operational reliability of the health care establishment. This article presents the stages of
implementation of management and maintenance in a health care establishment. The results demonstrate
the evolution in the control of the maintenance department with greater efficiency, planning, increased
availability of infrastructure and equipment as well as reduced costs for the operation of health sector

processes in Brazil.
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Healthcareorganizationsareseekingalternatives
to reduce costs in their operations and optimize
production to ensure sustainability with the use of
new technologies and the high competitiveness in
the market. Some factors affect and interfere in the
patient expectations to care to receive according to
Establishing Health Outreach (EHO) [1]. For such
reasons, EHO needs to be organized to ensure full
recovery of the patient's condition. It is essential
to provide the operability of the infrastructure
and medical equipment to maintain the quality
of the provision of services in a healthcare
establishment. Intervention management of assets
should be carried out correctly and in an organized
manner. The maintenance department is essential
for ensuring the availability and reliability of
equipment and installations. It provides the quality
of the final product, making it a strategic sector
in a health care setting. This article presents the
implementation of a maintenance management
program in a healthcare establishment through
the application of maintenance management
software.
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Maintenance Management of Hospital Equipment

Slack and colleagues (2004) [2] classify the
following objectives of maintenance: higher
product quality, cost reduction, greater safety,
better work environment, longer equipment life
and, the most important of all, higher reliability of
equipment. An effective maintenance management
system is one that consists of the elaboration and
fulfillment of a maintenance plan. This plan will
enable the company to achieve profitability and
survival goals with equipment, which not fail nor
impair the quality, cost, and delivery of products
and services and does not jeopardize the safety
and integrity of the environment [3]. The current
demands of the area of maintenance of healthy
environments should have strategies to improve
the safe use of equipment, reduce operating costs
and seek guidance in documents from the Ministry
of Health [4]. The healthcare environment should
be kept in constant operation, adopting best
practices and running healthy and environmentally
responsible places.

We analyzed the implementation of a
maintenance management system, the Smart Clin,
software available in health care establishments.
The steps of deploying the software involved
planning, data collection, and data analysis,
implementation of a preventive maintenance
plan, training, operation and interpretation of
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results guided by the PDCA cycle. These steps
are a management tool that the goal is to promote
continuous improvement of processes using four
actions: Plan, Carry out the plan, Check and Act.

Case Report

The present case study was carried out in a
leading company for the provision of imaging
diagnosis healthcare services, located in the state
of Bahia. Maintenance management software was
implemented to map, organize and manage the
processes of the department. The planning for
project development initiated in the second half of
2016 and the analyzed data correspond to 2017. The
financial results of the department were compared
to evaluate the effectiveness of the project. It is
noteworthy that the establishment did not have a
defined and organized maintenance department, so
the demands were solved as they were identified
in the EHO operation routine. There was no
control over procedures, cost management and/or
application of labor in the maintenance area.

Smartclin Software
TheSmartClinSoftware is a tool for managing
services in health units. It consists of several
application modules such as supplies, invoicing,
human resources and care. Among the modules
available, the module "Manut" is for maintenance
management and had been inactive in the EHO due
to the lack of administration of the department. It
is noteworthy that the results of the project were
analyzed in the monthly costs of maintenance of
building infrastructure and support equipment.
PDCA cycle was used for the implementation
of management and software. Figure 1 illustrates
the PDCA cycle.
During the planning stage, the following
maintenance system objectives were defined:
* Control of preventive maintenance of the
building;
* Control of preventive maintenance of support
equipment (refrigeration, air-conditioning,
generators, etc.);

Figure 1. PDCA cycle.

Source: Filho, G.B. (2005)

* Control of corrective maintenance in equipment
and infrastructure;
* Define the sector flowchart.

We developed action plans to achieve these
objectives through the SW2H tool. A management
tool allowed to organize actions and distribute
activities to have a specific result, usually used
in a spreadsheet or table format. It consists of 7
questions in English of which 5 start with W and 2
start with H, as follows:

* Why? — Why is it done?

* What? — What will be done?

* Where? — Where will it be done?

* When? —When will it be done?

* Who? — Who will it be done?

* How? — How will it be done?

* How Much? — How much it will be cost?

Managing EHO Maintenance
Macros' tasks were registered for system

implementation in the plan of action, as well
as the process model and the main activities
called flowcharts. The goal of the diagrams
(Figures 2 and 3) was to show the team and the
department how the maintenance department
can meet its internal and external clients with
all the steps required to complete a specific task.
The flowchart in Figure 2 illustrates the steps of
planning, execution, and control of preventive
maintenance.
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Figure 2. Preventive maintenance flowchart.
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The flowchart in Figure 3 illustrates the steps for
the opening, conducting and control of corrective
maintenance.

System Deployment

After the planning steps, the step of collecting
data and parameter settings for structuring the
operational database system was initiated. Figure

4 shows the initial screen for the data to access the
system.

The infrastructure equipment to be inserted in
the system was initially defined, and equipment
groups were created to facilitate the identification
of assets and their management of the operation.
After entering the equipment, setting the criticality
of material was also carried out to classify the
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Figure 4. Smart system access screen.
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Source:MediWare (2018).

requests and orders of service according to the

degree of importance of the asset before the

drive.
The criticality of assets as defined in 4
categories, below:

a) Low-active, which does not interfere with the
operation of the unit nor the safety of users.

b) Medium-active, which can interfere with the
operation of the unit, but does not interfere
with the protection of users.

¢) High-active, which interferes directly in the
process of the unit, affecting the productive
chair, but does not present risks to users.

d) Urgent-active, which interferes directly in the
production of the unit, and puts users at risk.

After the definition of the groups, the of the
imported equipment by equipment for entries in
the software such as air conditioning, generators,
chillers, no-breaks, etc. Due to the particularities
of the system, it was necessary to carry out the
registration of physical environments as well as
equipment, only in this way was it possible to
perform the opening of corrective services requests.
For the register of the equipment, the information
of'the essential features of the asset was considered,
such as make, model and serial number. It was used
to optimize the time of registration in the field of
equipment ensuring deadlines. Figure Sillustrates
the equipment registration screen.

For the opening of requests for corrective
services, it was necessary to register the types

of remedial maintenance services, both for
equipment and for infrastructure in general. The
definition of corrective service requests allows the
measurement of data to help in the decision making
based on the data collected. Also in this step, the
average times foreseen for the resolution of each
service request are indicated. The service request
resolution period is also made available to the user
during the opening of a service request, allowing
them to know instantly when their application will
be answered.

During the implementation of the software,
the preventive maintenance procedures were
also defined, to assist the maintenance team in
accomplishing and fulfilling the maintenance
plans. The entire maintenance team was involved
in meetings and brainstorming tapping the
experiences of each team member to collect
this data. The procedures were recorded in a
spreadsheet and then imported into the system.

System Operation

After the implementation phase, data
collection, training and testing the policy went
into full operation and became the primary tool
for management and maintenance of the EAS.
The services department of both corrective
maintenance and preventive maintenance began
to be managed through the software.

Through a maintenance request, it is possible to
perform the control of work orders in the system,
such as date, time, equipment, activities to be
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Figure 5. Equipment register.
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carried out, the status of orders and services, etc.
With the use of the existing filters service orders,
groups of equipment, service status, deadlines and
a range of information can also be found.

The maintenance teams are requested to perform
an activity through a printed document called the
service order. With this, the maintenance team
can identify the information needed to achieve
the operation, such as the applicant, the action
that needs to be performed, the location of the
equipment and the service sector.

After servicing by a specialized technician, the
service is terminated in the system with the upload
of the physical document signed by the applicant
and the release of all the data recorded by the
performer of the service.

Results and Discussion

With the organization, implementation, and
operation of this piece of maintenance software,
the process of evaluating and managing the data in
the system was initiated. With reliable information
about easy access, it was possible to carry out the
analysis of the data contributing significantly to

decision making and the strategic management of
maintenance activities.

Among these actions are the acquisition of new
equipment, replacement of equipment, needs for
works and repairs, logistics of team attendance
among others.

The possibility of measuring data with the
elaboration of maintenance indicators is essential
to accompany the overall performance of the
department. Data are stratified at various levels
such as units, locations, sectors, and services,
facilitating analysis and problem-solving. After a
12-month cycle of maintenance software operation,
the primary data of the department were evaluated
to analyze the effectiveness of the implementation
of the project. The data for the service orders can
be seen in Graphic 1.

The amount of preventive maintenance
increased, and corrective maintenance fell by
almost 50%. A survey was also carried out
regarding the costs related to the maintenance
department. Graphic 2 illustrates these results.

A significant reduction in department costs
can be observed, 46.7% at the end of the year.
These data demonstrate the effectiveness of the
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Graphic 1. Preventive service orders x corrective.

Quantity
300

250
200
150
100

50

Jan

Febr

Service orderds 2017 - Preventive x Correctives

Mar Apr May June July Aug Sept Oct
e Preventive s Corrective

Nov

Dec

Graphic 2. Cost chart for infrastructure maintenance.
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implementation of a maintenance management
system and the applicability of maintenance tools
in the health care establishment.

Final Considerations

Withtheresultofthe projectand the consolidation
of'the use of the software, it was possible to promote
the management of maintenance in the health care
establishment. The planning, standardization, and

control of the operational routines of the department
were consolidated. In this project there was a more
significant concern in structuring the maintenance
sector initially, adopting simple and satisfactory
practices and methods. With the implementation
of preventive and corrective maintenance routines,
there was an increase in the availability of
facilities and equipment, contributing directly and
actively to the quality of services provided by the
establishment.
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After the presentation of the results to
the organization's senior management, the
maintenance department became a strategic
function in the company, joining this new stage
to the Department of Clinical Engineering.

The challenge and the next steps will
be to improve the use of the software
by implementing new strategies and
consolidating practices seeking continuous
improvement of processes, and the technical
capacity of the team involved to ensure the
best results for the Maintenance Management
and consequently, for the organization and
its users.
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