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Purpose: The hospital is an organization that has its own characteristics that differentiate it
from other institutions. It is characterized as a company providing services of social purpose,
with a great operational complexity, due to the diversity of services provided. These
organizations are dependent on technology to play the role of assisting society. Technology
is onerous: it is up to the aforementioned institutions to adopt management tools to control
these costs. The present study explains the process of implementing a shared service centre
(CENTROMED) for the management of hospital medical equipment (HME) at the Hospital
Universitario Onofre Lopes (HUOL) in the city of Natal, RN.

Patients and Methods: In order to achieve a successful implementation, four key steps
were taken: process modelling; determination of key performance indicators, organization of
physical arrangement; and adequate training and development of human resources. The work
followed an action research approach focusing on three main methodological steps: identi-
fication of HUOL clinical engineering team’s demands, definition of the process for provid-
ing the equipment service, and definition of the supply items that will be managed.
Results: The preliminary results of this research indicate that the centralization of the
management of the HME contributed to the optimization of the processes, the reduction of
the costs and the availability of the equipment, thus providing a powerful management tool
to support the hospital operational management.

Conclusion: The utilization of the shared service center for the management of hospital
medical equipment is ultimately linked to the patient’s well-being as it contributes to the
agility in hospital procedures and provides support in maintaining the capacity of attendance
of the assistance teams.

Keywords: hospitals, shared services center, hospital equipment and supplies, hospital

maintenance and engineering, health services administration

Introduction
The State of Rio Grande do Norte has an area of 52,796.791 km2 with an estimated
population of 3,228,198 inhabitants. The city of Natal is the capital and largest city
of the state, with a population of 877,740 inhabitants, its metropolitan area consists
of nine municipalities mainly the cities of Parnamirim, Sdo Gongalo do Amarante,
Macaiba e Extremoz, totalling 1,485,505 inhabitants.

The Hospital Universitario Onofre Lopes (HUOL) is a reference hospital and
serves the entire population of the municipality of Natal and the metropolitan area,

as well as patients from the countryside requiring medical attention through the
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Unified Health System - SUS. It is a teaching hospital, so
users can be attended by Residents (Medical Residency or
Multi-professional), but always under the supervision of
a professor or preceptor responsible for the area.

Until the year of 2013 HUOL was characterized as one
of the Supplementary Units of the Universidade Federal do
Rio Grande do Norte (UFRN), a situation that ever since
has changed with the adhesion to the Empresa Brasileira
de Servigos Hospitalares (EBSERH), created through the
Law 12,550/2011, so that the management of HUOL was
carried out by this public company.

According to the latest public document issued, dated
May 2013, HUOL has more than 300 beds, distributed
amongst the following types: surgical clinic, medical
clinic, psychiatry and isolation. The Hospital staff is cur-
rently composed of 531 civil servants from UFRN and
1,073 civil servants from EBSERH.

It is a well-established fact that Health Care Institutions
(HCIs) have a relevant role in society due to their commit-
ment to the treatment and cure of diseases. Technological
advances contribute to the fulfilment of their prerogative,
as the progress in technology increases health care
effectiveness.”

The integration of new technologies generates consid-
erable financial impact, which often is beyond the HCIs’
financial capability. Resources — financial and otherwise —
are limited and need to be balanced with other deploy-
ments just as essential as the acquisition of new equip-
ment, such as but not limited to: (a) the purchase of
medicines, (b) payroll, (¢) payment of suppliers, (d) main-
tenance costs, () admin costs. Hence, there is a significant
effort on the part of managers to achieve cost reduction
whilst new technologies and medical treatments emerge.’

Several HCIs cut costs by limiting the access to their
services or by increasing the waiting time for care* Hospital
managers in several countries such as the United States are
seeking alternatives to circumvent the financial problem and
improve the quality of their services.’

In Brazil, based on a constitutional principle, the popu-
lation has the right to free and ample health care access,
which is a duty of the State. However, even considering
the pertinence of this constitutional right, pragmatic ques-
tions arise as to whether the necessary resources to support
such right exist and what would be their limits.?

The high demand for quality hospital services as well
as patient safety leads to high investments in team build-
ing, processes refinement and modern equipment.’
Furthermore, compliance

to government regulatory

requirements and competitive issues are examples of the
challenges faced by HCIs.”

Even though such circumstances may be ingrained in
daily routine of hospitals, the management of health care
organizations have other urgent aims than reducing costs
and increase operational efficiency; which are not the only
aspects necessary to provide effective health care for the
population.® Hospital management, therefore, has to con-
centrate its efforts into optimizing patient care, which
implies in maintaining or restoring the patient’s health.”
According to Machline and Barbieri'® specifically in hos-
pitals, materials handling plays a significant role; hence,
their efficient management has become imperative.

As a result of such reality, it is urgent to streamline
hospital processes, taking into account speed and effi-
ciency in communications to acquire, store and distribute
materials and medicaments that are vital to patients’
treatment. '’

According to the Brazilian Federation of Hospitals,'?
approximately 4,810 hospital units attend the SUS, of
which 807 are private, 1,665 philanthropic and 2,338
public. Amongst the philanthropic hospitals, the Santas
Casas de Misericordia — which account for more than
50.5% of outpatient visits and hospitalizations performed
in the SUS — represent 43.1% of hospital beds in the
country.

The Hospital Universitario Onofre Lopes (HUOL)
which belongs to the Universidade Federal do Rio
Grande do Norte (UFRN) and has been affiliated to the
Empresa Brasileira de Servigos Hospitalares (EBSERH)
since 2013 by a managerial contract, can be classified as
a Philanthropic Hospital. The HUOL has a total area of
31.569,45 m2, offering 242 beds, with 24 intensive care
units (5 paediatric and 19 adult patients), 84 outpatient
clinics and 12 operating rooms."?

On a close analysis of HUOL routine activities, it was
noticed a visible lack of HME managerial operations and
regulations. Hence, it was decided that remodelling the
HME management process was necessary as to properly
address all demands whilst minimizing equipment
downtime.

The present article describes the implementation pro-
cess of a shared service centre to manage the hospital
medical equipment at the Hospital Universitario Onofre
Lopes, focusing on four mains stages: (1) analysis of the
demands for medical and hospital equipment from the
health care teams; (2) definition and structuring process
of the physical environment for the CENTROMED
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implementation; (3) development of managerial and opera-
tional procedures for the CENTROMED activities; (4)
establishment of best practice for training and develop-
ment of the technical and support teams at CENTROMED.

Background

The need for organizations to remain competitive leads to
a constant search for efficiency and cost reduction.
Innovative organizations acquire competitive advantages
through flexible and adaptable organizational structures.'*

An organization model that has become popular in the
mid-nineties is the shared service centre (SSC) in which
the non-essential activities of the business units are con-
centrated. These activities thus become services that are
delivered to the business units by a service unit.'> The
SSCs are an organizational arrangement to supply ser-
vices; which throughout their development have to face
several challenges that may impact their final results.'®

SSC are internal arrangements that distinguish and
centralize the activities into a semi-autonomous unity. It
follows the premise that services provided to a local
department can be extended to a different one with rela-
tively little extra effort. The SSCs allow the standardiza-
tion, streamlining and consolidation of support functions
from many different agencies in an autonomous organiza-
tion aiming at supplying services seamlessly.'”"'®

Recent literature is composed of a wide variety of SSC
definitions and attributes. Nonetheless, some conceptual
aspects are common amongst the different sources, speci-
fically a shared delimitation of the simple centralization
concept whilst differentiating SSCs from traditional out-
sourcing companies. Furthermore, virtually all definitions
point out to the advantages and improvements expected
from the SSC approach.'’

The expression “shared services” can be defined as the
concentration of a given organization resources perform-
ing activities to attend to multiple internal partners, which
comes alongside the standardization and consolidation of
resource redundancy. Within the public-sector context, the
concept encompasses the centralization of administrative
services provision.*’

As with outsourcing, the SSC model can generate
economy of scale alongside the opportunity to furthering
cost control both on labour and infrastructure in areas in
which work physical location is not a critical element.
Usually that means the replacement of relatively expensive
workers in developed countries for less expensive labour
in developing countries.?'

Shared Service Centres (SSCs) have increased signifi-
cantly in relevance and importance in recent years in the
private sector as well as in the public sector. Public agen-
cies make use of the SSC concept to reduce costs, improve
the value of the service they offer, and achieve greater
administrative efficiency. In many countries, many SSCs
have already been established in the public sector.'”

A service system includes people and information sys-
tems. Sharing service arrangement is a part of the service
system in which a responsible semi-autonomous unit is
created and provides predefined services specific to the
operational units within the organizational entity.??

The decision to establish SSCs is normally case-based,
showing the long-term costs and benefits of economies of
scale and expertise compared to the current situation, often
fragmented, without taking into account the implementa-
tion process.'®

The literature on management sciences has explored in
detail the economic and financial gains that can be expected
through the implementation of SSCs, emphasizing improve-
ment in the quality of services, as well as economies of scale
caused by mutualisation and standardization.*®

Overall demands to improve service delivery/quality
and reduce costs have led many public organizations to
develop managerial responses to enable the creation of
Shared Service Centres. SSCs allowed the standardization,
agility and consolidation of the support functions of var-
ious sectors in an autonomous organization with the sin-
gular objective of providing services in the most efficient
and effective way possible.'’*

Shared Service Centres (SSCs) concentrate on non-
strategic administrative and support processes for the
core organizational activities. That is, Shared Service
Centres (SSCs) are internal units of an organization that
provide services to other key organizational areas.
Considering the specific characteristics and objectives of
SSCs, it is necessary to develop specific managerial com-
petencies for their management.?

SSC’s business model is a compelling trend to public
administration because resources are scarce, especially
budgets and experience (intellectual capital); thus, efficient
services cannot always be provided by an organization or
department; especially if they are smaller public organiza-
tions that cannot incur the costs necessary to develop
information services or systems. Furthermore, both small
and large organizations have many types of knowledge
that cannot be accessed beyond organizational boundaries.
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Shared services can provide access to specialized knowl-
edge that is commonly out of reach.??

The search through the databases containing qualified
articles indicated that there are few specific works that
deal with the application of the idea of Shared Services
Centre in hospital organizations: Griffin and Adams;*
Ratz, Chenoy and Morrison;27 as well as Batista,
Alcantara and Paula.”® The former presents in detail
ideas that align with the proposal to create a Shared
Services Centre for hospitals, as they recommend the
centralization of the supply of mechanical ventilators to
patients inserted in the hospital environment.

Methods

Given the complex nature of the task involving the imple-
mentation of a shared service centre at a large hospital,
which encompasses not only large-scale changes of pro-
cesses but also the development of detail-oriented prac-
tices to reach maximum efficiency; the method of action
research was selected by de authors as the most adequate
procedure to ensure a seamless progression of the research
at all predetermined stages.

The authors followed the reasoning of Thiollent* who
characterizes the action research method as a social
research which is conceived and developed closely asso-
ciated to an action of a collective problem resolution, in
which the researchers as well as other relevant stake-
holders are interrelatedly immersed in the circumstances
studied. The research was thus developed based on a four
stages model which highlights the necessary initiatives
adopted throughout the implementation of the Medical
Equipment Centre (CENTROMED) at the HUOL.

e Stage one: Demand identification.

It was identified alongside the HUOL clinical engineer-
ing the type of assistance needed in relation to hospital
medical equipment in order to understand the requests for
supply of items of the technologic park mainly for the
ICUs, Surgical Centres, and Infirmary. Thereafter, based
on Griffin and Adams,*® Ratz, Chenoy and Morrison®’ as
well as Batista, Alcantara and Paula,”® it was discussed
how to further elaborate actions plans to reduce further

investment in equipment acquisition.

e Stage two: Process definition.

The second stage comprises the definition of processes
to structure the equipment sharing service coordinated with
pre-established requisites and according to the conditions of
the hospital (operational restrictions). Subsequently, the
equipment flow diagram of the equipment plant was
defined, with special attention to macro process of loan
repayment and transportation of equipment.

e Stage three: Resources management policies. This
stage was divided into six interdependent steps:

(A) Definition of the equipment to be managed at the
HUOL  hospital which
included Monitors, Oximeter, Mechanical Fans,

equipment  centre,
Electrocardiogram machine and monitors.

(B) Delineation of the employees to comprise the plant
as well as their qualification requirements as it will
be required the realization of equipment confor-
mity tests — so far four electronic technicians in
and one nurse were deemed necessary.

(C) Predefinition of equipment to be involved in the
compliance.

(D) Determination of the necessary physical arrange-
ments for the CENTROMED taking into account
the need for workflows that favour routine actions
within the equipment plant.

(E) Development of a protocol for the continuous ver-
ification of damages to equipment (from the qual-
ity tools Check Sheet, Stem-and-leaf display,
Pareto Charts and Histograms).

(F) Establishment of indicators to delineate the sce-
nario of equipment requirements.

e Stage four: Definition of workflows

Based on the controls and traceability of the items of
the technologic park as to ensure the adequate handling
and delivery of the equipment loaned; thenceforth, to map
the actual hospital demand with respect to the loan service
so that all applicants must carry out a searching in the
equipment centre, as determined by EBSERH operating
standard.

Results

In the study hospital of this article, it is found the Logistics
Division and the Hospital Infrastructure (DLIH). One of
the DLIH duties is to manage the hospital’s technologic
park and ensure the technological apparatus for the routine
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activities of the hospital units. Another relevant activity
performed by DLIH is to ensure the supply of drugs,
materials and utensils that are necessary for the operative
procedures, clinical exams, laboratory tests and patient
care.

Regarding the management of the technologic park, it
is the DLIH responsibility to evaluate the need to purchase
medical equipment, taking into account the cost restric-
tions of the hospital unit. From such evaluation, the equip-
ment centre proposal stands out as an alternative to the
equipment loan management so that it is possible to guar-
antee the assistance demands without the need to commit
new resources in the equipment acquisition.

Therefore, we endeavour to make explicit the last
months results following the CENTROMED implementa-
tion identifying the advances that need to be preserved and
the opportunities for improvement that need to be addressed.
Figures 1 and 2 show results associated with loan manage-
ment of the Equipment Centre since its implementation in
June to December 2018. The information catalogued below
was obtained from the MV systems software.

Figure 1 shows the percentages of non-adherence of the
months in which CENTROMED was implemented. The most
representative percentages of non-adherence occurred in
August, October and December. The lack of adherence to
the system compromises the indicators of the Equipment
Centre which in turn makes difficult the procedure of mana-
ging the resources of the services to units that have greater
need.

The significant difference found in November and
December in relation to the adherence is perhaps due to
the reduction of management controls, which were circum-
vented in November through managerial meetings focused
on team empowerment and high adherence maintenance.
According to Figure 2, the most representative contribu-
tion to non-adherence in relation to the MV system is
portable X-ray equipment.

The indicator shows that the improvement in adherence
is owed to the need to improve the portable X-ray trans-
port activity. It is evidenced from Figure 2 a discrete
growth trend in non-adherence from that service.

Figure 3 shows that the amount of loans remains in
a stable range throughout the evaluated months. The months
of December and November stand out, respectively, as the
highest and lowest occurrence of loans in the series evalu-
ated. Stability in loan numbers is a decisive factor to pre-
dictability in the planning of CENTROMED operations.

Figure 4 displays the main operations performed by
CENTROMED. The behaviour of this indicator shows regu-
larity in the operations that occur throughout the period, thus
facilitating the organization and planning of the service.
Transportation is the service that is more representative in
relation to the other services provided by the Equipment
Centre.

It is necessary to make the following distinctions:

e Loans occur when CENTROMED makes available
its own equipment so that another sector of the hos-
pital can utilize it.

e Transportation is the movement of equipment, not
owned by the plant, from one sector to another due
to the need of assistance.

e Return is the collection of hospital medical equip-
ment owned by CENTROMED.

e Repair is any activity related to fixing the equipment
loaned.

e Replacement is the installation of a new piece of
equipment due to the impossibility of repair.

Figure 5 addresses the relationship between the numbers
of loans versus returns. It is expected that the amount of
loans would be equal to the amount of returns, but in the
figure, there is a significant discrepancy between those num-
bers. The month of December 2018 presents a greater dis-
crepancy, since it is possible that this result is correlated to
the low adherence to the system, corresponding to Figure 1.

The divergence between those figures indicates opera-
tional difficulties, compromising the attendance to new
demands of loans due to the reduction of the equipment
available. Figure 6 displays the behaviour of the service
request frequency by equipment.

In Figure 6, the stability of CENTROMED attendance is
evidenced, the variations are explained by the seasonality of
the medical demands in the period. The equipments that are
offered in the loan service are: infusion pump, electrocardio-
graph, multiparameter monitor and fan; the transport ser-
vices are in relation to the following equipment: Portable
X-ray and haemodialysis machine.

Depending on the nature of the demand, the ultrasound
equipment can be requested as a loan or transportation
service, that is, if the demand is a specific need, the
requested service will be transportation, since the equipment
owned by CENTROMED meets the general use criteria.

In the loan service, the emphasis is on infusion pumps. At
HUOL there are 30 such equipment available at the equipment
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centre, the results presented in the month of July were
a consequence of this technology incorporation at the end of
the month. In the transportation service, the request of haemo-
dialysis machines is highlighted as the demand is exclusive in
the care of the ICU, reflecting the clinical conditions of the
hospitalized patients. In Figure 7 the discussion about the
sectors that demand services from CENTROMED is car-
ried out.

In Figure 7 it is evident that the ICN is the main user of
the equipment centre. This result corroborated with man-
agerial expectations, as the wards are not technologically
equipped to perform specific treatments such as respiratory
failure, for instance, when ventilatory support is required
for the patient clinical support.

Figure 7 indicates that the clinical profile of patients
who are selected for care in the HUOL presents variations
that are indicative of the necessity to restructure HUOL

76%

65% 66%

63% 63%
35% 7% 7%
I I l I

operations, focusing on the acquisition of hospital medical
equipment, improvement of the screening of patients who
are admitted and assurance of patient care capacity. It is
also highlighted the requests for medical equipment from
the Adult ICU, so that, according to Figure 6, there was
a request, especially in relation to the Haemodialysis
Machines, which indicates changes in the clinical condi-
tions of the patient.

Such results are an indication that the hospital spaces
destined to patient care should be the object of discussion
in the coming years due to changes brought about by new
demands related to medical care, which will undoubtedly
lead to infrastructural changes related to the incorporation
of new technologies in the HUOL technologic park in
order to meet these demands.

In the space corresponding CENTROMED, the follow-
ing processes are carried out:

77%

IS%

59%

I1%

June July August September October November December
mAdherence ®Non-adherence
Figure | Adherence and non-adherence to the loan management system (MV systems).
71% 69%

67% 64%

33%

June July

65%

42%
36% %
29% 3 31% I

August September October

63%

37‘|

November December

58%

mX-Ray mOther Equipments

Figure 2 Relevance of X-ray in non-adherence.
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250

Juno July August

Figure 3 Monthly quantitative loans.

e The equipment hygiene.

e The equipment availability tests.

e The repair of the equipment in case of asset
unavailability.

e The effective storage of the HME for service

requests.

Some of the equipment managed by CENTROMED
are shown in Table 1.

Table 1
Electrocardiograph, Mechanical Ventilator, Oximeter and

shows the Multiparameter Monitor,
Ultrasound monitors. The need for such equipment is

discussed in Figures 4 and 6.

Discussions

The idea of implementing an equipment centre at HUOL
was conceived from a technical visit promoted by the
hospital management at the facilities of the Hospital

m Loans 39% Transportation 46%
370 380
317
254 234 241 242

95 78 36

I1710 I11 1 I11 5
- - -

Juno July August

Figure 4 CENTROMED activities distribution.

mDevolution 12%

313
71
2512
192
99
80 67 74
I52 I101o I9 5 2745
P - - - .-

September

242 248 251 255
207
192

September

October November December

Universitario at the Universidade Federal de Sao Paulo
(UNIFESP) in 2013. During the visit, management initia-
tives were analysed and then proposed to the HUOL
Clinical Engineering Sector in order to modernize the
management of medical and hospital equipment. The inter-
nal demand from some sectors to request medical-hospital
technology for routine procedures was seminal for the idea
to gain scope.

The diagnostic evaluation through the monitoring of
the Clinical Engineering Sector operations confirmed that
there was a request for equipment purchase superior to the
institution financial means. Some sectors showed
a tendency to mishandle equipment which resulted in the
non-attendance of the requisitions, compromising the tech-
nological infrastructure necessary for patient care.

Loans is procedure utilized to request the use of hospi-
tal medical equipment, usually intermediated by a health

management system (MV Systems, for instance). When

m Repair 2% m=Replacement 1%

304
250 255

October November December
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Figure 5 Loans and returns figures.

some equipment receives a loan request, the Equipment
Centre (CENTROMED) has to manage the process, check-
ing the equipment availability as to optimize its deploy-
ment and maintainability. Such requests are commonly
targeted: Multiparameter Monitors, Fans, Oximeters and
Electrocardiograms (ECG).

The loan of equipment between the sectors occurred
regularly to meet the demand; resulting in a procedure that
did not take into consideration the proper handling and
maintenance of the equipment, the item of the technologi-
cal park in some situations was damaged and its trace-
ability inside the hospital was compromised.

Transport is procedure for medical equipment shifts in
hospital facilities, usually performed by a professional

160
140
120
100
80
60
40
20

0

June July August

@ Infusion Bomb
o Ultrasound

Figure 6 Frequency of service request (transportation and loans) per equipment.

September

mElectrocardiograph
mFan / Respirator

with a technical graduation in electronics. Some critical
items in the hospital technology park may require this
Portable  X-Ray,
Echocardiogram, Endoscopy Tube, Endoscopy Tower and

operation such as Ultrasound,
Intra-aortic Balloon.

The Clinical Engineering sector in this context did not
present any solutions to those issues, which compromised
the care services quality perception. Although there were
some requests in this direction to the sector, it was not
within its remit to solve such problem. The implementa-
tion of CENTROMED centralized these requests.

Following the solutions presented in this article, the
requisition of hospital medical equipment started to reveal
distinctive changes, such as: (1) equipment requisition via

October

November December

oMulti-Parameter Monitor
@mHemodyalisis Machine
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Figure 7 Sectors that solicit equipment to CENTROMED.

a system of creation of order drivers (workshops); (2)
technology requests to some sectors have been met
(requests from the Central Building of Internment, for
instance) by loan; (3) cleaning and testing (functional
tests) occurred prior to making the equipment available
for use; (4) presentation of operational performance indi-
cators in monthly meeting focusing on traceability, adher-
ence, requisition and service of adequate transportation of
technology between sectors.

The results of the loan of the infusion pump in the month
of June 2018 were caused because in that month the tech-
nology was incorporated in the equipment centre park.
Before that month, the administration of the infusion
pumps was performed by the Pharmaceutical Supply Unit.
The transference of this technology to CENTROMED made
it possible to manage this equipment properly. The results of
transport of the haemodialysis machine in September 2018
resulted in a significant increase in requests for this equip-
ment by the haemodialysis service for the Intensive Care
Unit.

Prior to the formation of CENTROMED, the haemo-
dialysis machines transportation was performed by the
dialysis service itself or the ICU patient was conducted
the facilities of this service. The offer of the transportation
service provided by CENTROMED provided greater com-
fort to the maintenance team and adequate patient care.

Based on this study, such information system presents
inadequacies that affect the operations of CENTROMED,
as it does not offer modules compatible with the operations
performed. Some of these inadequacies obstruct the man-
agement decisions of the internal users of the hospital,
given that this system does not allow the visualization of
the unavailability of the service in the act of the request as
it is not possible to register the items of the technologic
park, being limited to register the requests that should be
executed.

CENTROMED’s performance information manage-
ment has to be linked to the collection of the daily fulfil-
ment of the service procedure performed by the central
plant. Thus, monthly meetings are held with the technical
team as well as managerial meetings whenever necessary,
with the maintenance team. In relation to the monthly
meetings, there are perceptions of evolution and exposure
of improvement results.

Throughout these meetings, taking into account the
needs for CENTROMED improvement actions, the cor-
rective measures that should be implemented are pre-
sented. When corrective measures need to involve other
sectors, resolution is given through management meet-
ings (coordination of CENTROMED with the Health
Hospitality Team, Assistance Team, Administrative
Management,

Superintendence, Process Management

Sector and Information Technology Sector).
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Table | Some Items Managed at CENTROMED

Code Equipment Patrimony EBSERH Manufacturer Model

CEQ ECG - 0l Electrocardiograph 187.130 DIXTAL EP-3

CEQ ECG - 03 Electrocardiograph 195.055 DIXTAL EP-3

CEQ ULT- 0l Ultrasound GE LOGIC E
CEQ OXI - 01 Oximeter 195.627 CMOS DRAKE OXILIFE PLUS
CEQ OXI - 02 Oximeter 195.626 CMOS DRAKE OXILIFE PLUS
CEQ VMP - 06 Mechanical Fan 188.369 DIXTAL DX 3010
CEQ VMP - 07 Mechanical Fan 2008047806(HOSPED) DIXTAL DX 3010
CEQ VMP - 08 Mechanical Fan 2008047809(HOSPED) DIXTAL DX 3010
CEQ VMP - 09 Mechanical Fan 2008047804(HOSPED) DIXTAL DX 3010
CEQ VMP - 10 Mechanical Fan 2008047807(HOSPED) DIXTAL DX 3010
CEQ VMP - || Mechanical Fan 2008047808 DIXTAL DX 3010
CEQ VMP - 12 Mechanical Fan 1501563 INTERMED INTER 5 PLUS
CEQ VMP - I3 Mechanical Fan 0501565 (UFRN) INTERMED INTER 5 PLUS
CEQ MMP - 0l Multiparameter Monitor 2013018831 (UFRN) OMNIMED OMNI612
CEQ MMP - 02 Multiparameter Monitor 188.384 OMNIMED OMNI612
CEQ MMP - 03 Multiparameter Monitor 188.035 OMNIMED OMNI612
CEQ MMP - 04 Multiparameter Monitor 188.965 OMNIMED OMNI612
CEQ MMP - 05 Multiparameter Monitor 188.387 OMNIMED OMNI612
CEQ MMP - 06 Multiparameter Monitor 194.980 OMNIMED OMNI612
CEQ MMP - 07 Multiparameter Monitor 186.783 OMNIMED OMNI612
CEQ MMP - 13 Multiparameter Monitor 503032 DIXTAL DX 2010
CEQ MMP —14 Multiparameter Monitor 194955 DIXTAL DX 2010
CEQ MMP —I5 Multiparameter Monitor 194208 DIXTAL DX 2021

The results achieved motivated the Communication,
Security and Transportation Service linked to the
Physical Infrastructure Sector to replicate the procedures
abovementioned to resolve another bottleneck inherent to
the hospital’s internal processes: labour deficit to transport
the patients within the hospital.

Such replication provided satisfactory results to the
Care Team and made the admissions to the current staff
level more efficient. The Hospital das Clinicas de
Pernambuco also developed an idea similar to the trans-
port of patients from a technical visit at the HUOL
facilities.

The Hospital Universitario of UNIFESP has a centre
for equipment management similar to the proposed in the
present study. In the Hospital Universitario of UNIFESP,
the equipment centre carries out the following services:
loan of equipment, availability of materials and prepara-
tion of operating rooms. In view of the HUOL scenario, it
is not necessary for CENTROMED to perform the services
of materials availability and preparation of operating
rooms for the following reasons: there is a Material and
Sterilization Centre responsible for material management
and the clinical engineering sector maintains a technician

fixed in the surgical centre responsible for the support of
the surgical procedures.

There is a practice performed at HUOL facilities that
should be the subject of discussion regarding the opera-
tions of CENTROMED: the transportation of X-ray equip-
ment, haemodialysis machine and ultrasound machine is
performed at UNIFESP by the care team. In the specific
case of the HUOL, there is the understanding that it is
necessary to guarantee to the assistance teams time avail-
ability for their core activities with patients instead of
demanding time and effort for non-essential activities
such as equipment transportation.

Furthermore, taking into account that the transportation
of equipment involves the disassembly, transportation and
assembly, activities that are compatible with the profile of
maintenance professionals; there is a significant reduction
in the risk of breakage when the equipment is transported
by specialized professionals, making necessary to add this
competence to CENTROMED.

Hence, it is relevant to discuss the sequencing rule
committed to service requests made to CENTROMED.
At the moment, the requests are fulfilled following FIFO
rule (First In First Out). Except for life support equipment
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requirements such as mechanical ventilators, in which
case, take precedence over the multi-parameter monitor.

The cost-effectiveness of public resources intended to the
acquisition of hospital medical equipment is another positive
consequence of the implementation of CENTROMED at
HUOQL. Before the present management model implementa-
tion, it was the assistance team practice to increase the
technological park that attends the patients in the eight floors
of the ECI.

Such acquisitions, totalling R$ 2,443,000.00 intended
to incorporate to the technologic park 48 multi-parameter
monitors, 8 electrocardiographs and 24 mechanical venti-
lators, and were since then reviewed due to the under-
standing that the real need will be met given the loan
service offered by CENTROMED is effectively carried
out. The equipment loan management promoted by this
centre ensured that 8§ multiparameter monitors, 2 electro-
cardiographs and 5 mechanical ventilators, which add up
to amounts of R$ 468,000.00, were sufficient to attend all
hospital floors without any loss of quality of care or pre-
varication in view of the institutional purposes of the
hospital in serving the population demanding the medical
service.

Furthermore, the planned daily operations of
CENTROMED ensure continuity of clinical engineering
services on weekends; such work routine ensures that
clinical tests, for instance, are continuously carried out,
supporting the increasing of hospital capacity, especially in
critical areas such as Intensive Care Unit beds wherein an
eventual equipment breakdown without prompt repair
results in the closure of the bed and compromises the
capacity of attendance of the assistance teams.

Conclusions

According to what was established in the problematic of
this study, there is a requirement of agility in the hospital
procedures taking into account that the criteria of perfor-
mance speed and efficiency in the communication for
acquisition, storage and distribution of materials and med-
icines are ultimately linked to the patient well-being.
Hence, the change in users’ clinical profile at HUOL also
makes necessary changes in the technological apparatus
that should support the procedures of the assistance teams.
The financing model of hospitals in the EBSERH network
(to which HUOL is a subsidiary) is based on budget,
which demands economy in the use of the resources com-
mitted to health services.

In this scenario, there are many interrelated actions that
can be taken to address the multifaceted requirements of
quality and speed for the proper CENTROMED function-
ing: (1) adopting the shared service centre strategy to
properly manage similar requests; (2) empowering the
multidisciplinary team that coordinates and executes the
work at CENTROMED through monthly meetings focus-
ing on statistical data about key performance indicators;
(3) elaborating action plans whenever deemed necessary to
address the deviations against the established operational
rigour.

Taking into account the current discussion, given the
importance of the topic, it is considered necessary to
stimulate the development of studies that seek to under-
stand and measure the impact of the implantation of
CENTROMED in hospital units in terms of costs, impact
on patient care, impact on resources dimensions, impact on
the perception of user satisfaction, impact on the appro-
priate use of hospital medical equipment as an asset main-
tenance strategy and the use of quality engineering tools to
contribute to the assurance of asset availability when
required.

Due to the extraordinary situation caused by the
COVID-19 pandemic, the regulation of medical equipment
deployment carried out by CENTROMED has followed
the need for monitoring patients in the wards (a fact that is
not common in the hospital routine), which indicates the
necessity to analyse the effects of the pandemic on the
procedures utilized in the present study to define the needs
of equipment, particularly in the Equipment Centre.

Future works may also present software architectures
for management of CENTROMED operations by develop-
ing management reports for decision support and control.
The limitations of this work are related to the possibility of
non-adherence of the main stakeholders involved in the
service in view of the execution of requests through the
MV system.
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