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ABSTRACT

Obijective: to assess potential failures in the care process with orthotics, prosthetics and special materials in a high-complexity hospital.
Method: an intervention study conducted from March to October 2013. This process was assessed with the Failure Mode and Effects
Analysis (FMEA) service tool. The data were analysed according to the risk and the corrective measures were defined. Results: no failure
was classified as high risk and the corrective measures indicated as low and moderate risk had the following improvement initiatives
suggested: standardize the material records in the information system; create a specific form to require materials; hire specialized technical
personnel and create a continuous education program. Conclusion: all the suggested initiatives were implemented and helped to reduce
the assistance risks for patients due to failures in this process. The actions increase safety levels and provide higher quality of service.
Descriptors: Assessment of Processes; Analysis and Performance of Tasks; Quality Assurance in Health Care; Management of
Materials in Hospitals; Quality Control.

RESUMO

Objetivo: avaliar as falhas potenciais, no processo de trabalho do cuidado com 6rteses, proteses e materiais especiais em um hospital
de alta complexidade. Método: estudo de intervencao realizado de margo a outubro de 2013. O processo foi avaliado utilizando a
ferramenta de Analise de Modos de Falhas e Efeitos do tipo servico. Os dados foram analisados conforme o risco e foram definidas
as medidas corretivas. Resultados: nenhuma falha foi classificada de alto risco e as medidas corretivas apontadas como de baixo e
moderado risco tiveram propostas de agoes de melhoria, como: padronizagido dos cadastros de materiais no sistema de informacéo;
criacao de um formulario especifico para a solicitacdo de material; contratagdo de pessoal técnico especializado e criagdo de um
programa de educacdo permanente. Conclusao: todas as agoes propostas foram implantadas e auxiliaram na reducdo do risco
assistencial aos pacientes por falhas neste processo, aumentando os niveis de seguranca e proporcionando maior qualidade no servico.
Descritores: Avaliacao de Processos; Andlise e Desempenho de Tarefas; Garantia da Qualidade dos Cuidados de Satide; Administragao
de Materiais no Hospital; Controle de Qualidade.

RESUMEN

Objetivo: evaluar las fallas potenciales en el proceso de trabajo del cuidado con ortesis, protesis y materiales especiales en
un hospital de alta complejidad. Método: estudio de intervencion realizado de marzo a octubre de 2013. El proceso fue
evaluado utilizando la herramienta de Andlisis del Modo y Efecto de Fallas del tipo servicio. Los datos fueron analizados
conforme el riesgo y se definieron las medidas correctivas. Resultados: ninguna falla fue clasificada como alto riesgo y las
medidas correctivas apuntadas como de bajo y moderado riesgo han tenido propuestas de acciones de perfeccionamiento:
estandarizacién de los registros de materiales en el sistema de informacién; creacién de un formulario especifico para la
solicitud de material; contratacion de personal técnico especializado y creacion de un programa de educacién permanente.
Conclusion: todas las acciones propuestas fueron implantadas y ayudaron en la reduccion del riesgo asistencial a los pacientes
por fallas en este proceso, aumentando los niveles de seguridad y proporcionando mas calidad en el servicio.

Descriptores: Evaluacion de Procesos; Andlisis y Rendimiento de Tareas; Garantia de Calidad de los Cuidados de Salud; Administracion
de Materiales en Hospitales; Control de Calidad.
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INTRODUCTION

Hospital institutions work daily with a great volume of
patient care and this demands high complexity hospital pro-
cedures and services, which include surgical centre units,
tests, digestive endoscopy and colonoscopy, hemodynamic
monitoring, diagnostic imaging and intense therapy. These
processes often use orthotics, prosthetics and special materi-
als (OPSM). Therefore, quality policies and safety of patients
are essential to reduce both failure probability and failure
risks in the working process. These policies increase trust
and assistance quality".

Several stages of the process can be decisive to properly
assist the patient. Any failure in one of these stages may cause
lack of OPSM and directly and negatively impact the patient’s
health condition. The complexity of this process demands
from the multi-professional team an accurate performance and
a very specific technical-scientific knowledge. It is important
to highlight that nurses manage the administrative processes
in specific areas®.

The working process of managing OPSM is considered a
high cost for the hospital. To use OPSM to assist patients, it
is necessary to have health and information technology pro-
fessionals so that the processes are thoroughly designed and
rigorously followed for the control of admission, preparation,
use, devolution and invoicing of these materials.

Specific health care such as surgical procedures which use
OPSM are only discussed among doctors, and it can lead to
system failure. In case the process fails at any stage, the opera-
tion cost remains active because human, technological and
logistic resources are still installed. In these situations, these
would be the cost of idleness of the operating room, inad-
equate preparation of the patient and family, etc. The OPSM
represent between 15 to 25% of all expenses resulting from
a service. Therefore, this process becomes almost unmanage-
able, especially if we consider the current volume of OPSM
used in hospital institutions®.

In 2005, the World Alliance for Patient Safety, acknowledg-
ing the need to reduce harm caused by errors within the surgi-
cal environment, established an increase in quality standards
by taking four initiatives. They were: prevention of surgical
site infection, safe anaesthesia, safe surgical teams and indi-
cators of surgical assistance. These initiatives based the cam-
paign of the World Health Organisation named “Safe Surgery
Saves Lives”®.

Driven by the practical need to improve and control qual-
ity in the processes regarding patient care, some tools created
and widely used by the hospital industry have been imple-
mented and spread in hospitals, such as the Failure Mode and
Effects Analysis (FMEA). This tool is an excellent methodology
used to detect known or potential failures mode in products
or processes. It allows a better planning of initiatives before
they reach the final client, i.e., analyse and foresee the in-
cidence of in-hospital adverse events. The FMEA can be of
four types: products used to analyse deficiencies in the devel-
opment program of a specific product, before it is produced;
systems set to identify failures in systems and subsystems prior
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to developing a project; processes focused on failure modes
caused by deficiencies in the manufacturing and assembly
processes; services used to identify failure modes of processes
and systems before it reaches the final consumer?.

OBJECTIVE

To assess potential failures in the care process of OPSM us-
ing the FMEA methodological tool in a high-complexity hospi-
tal in the city of Porto Alegre, Rio Grande do Sul State.

METHOD

Ethical Aspects

The present study was conducted following the resolution
of the National Health Council of Brazil and approved by the
ethics and research committees of the institutions involved.

Research design, place and period

Intervention study performed in a large private hospital of
high complexity in the city of Porto Alegre, Rio Grande do
Sul State, Brazil, from March to October 2013. The main sta-
tion regulates the use of OPSM and it comprises three centres:
pre-operative authorization centre; receipt and devolution of
materials; and post-operative authorization centre. Although
there is an OPSM centre, this process exceeds the limits of the
centre’s operations and extends to other departments such as
surgical scheduling, materials and sterilization centre, satellite
pharmacies of the surgical centre and care areas.

Population and Sample

A multi-professional team was assembled to develop the as-
sessment of the process (assessment group-AG). The team had
six leaders engaged in supporting the management of OPSM:
pre-operative authorization centre; receipt and devolution
of materials; surgical scheduling; materials and sterilization
centre; information technology and one representative for the
care areas of the surgical centre, hemodynamic and endos-
copy. The professionals were chosen according to their overall
view of each specific centre and the entire institution in the
process of OPSM.

Study protocol

The method known as FMEA, originally developed in the
engineering field, was adapted to be proactively used in the
health care process. It also used a multidisciplinary and ex-
perienced team engaged in the process, named assessment
group (AG)©19,

The AG has a score to determine potential vulnerabilities in
the care process and assess its potential effects on the service
provided to patients. Seven meetings were held to assess the
process, once a week, within working hours, lasting one hour
each. In these meetings, we addressed the methodological as-
pects of the FMEA, the OPSM process as well as detailed the
FMEA tool, which allows us to define initiatives to potential
failures found. All debates and suggestions deriving from the
meetings were recorded and transcribed.
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Analysis of results

To analyse the information from each stage of the OPSM
working process, potential causes and the risk rate were cal-
culated by multiplying the gravity analysis parameters (G), the
probability occurrence (O) and the possibility of detection (D).
The G, O and D scales were adapted to the reality of the study
at hand to calculate the risk rate'”.

We created risk indexes (R=GxOxD) for every stage of the
process to analyse each value. This generated a scale that ranges
from 1 to 1000 points, i.e., low risk (1 to 135 points), moderate
risk (136 to 500 points) and high risk (501 to 1000). After priori-
tizing the risks, corrected measures were defined for each stage
of the process. Afterwards, the risk was recalculated. Whenever
the recalculated risk is less than 500 points, the action and cor-
rection will be named implemented initiatives?”.
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RESULTS

The first initiative taken by the assessment group was the
review of the OPSM working process, through the detailed
flow chart analysis. The results obtained from this review as
well as designing and describing the analysed stages (which
were changed and are represented in the flow chart by the
dark diagrams) are in Figure 1.

As of the review of the OPSM flow chart of the institu-
tion, the AG proceeded to the analysis of the stages related
to Surgical Scheduling, Pre-Authorization Areas, Care Areas
and Logistic Areas, looking for failures that would determine
care risk for the patient. All the analysed stages presented at
least one mode of potential failure, totalling 16 failures and
none of high risk.
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Figure 1 — Reviewed flow chart of the Orthotics, Prosthetics and Special Materials process of a high complexity hospital in the
city of Porto Alegre, Rio Grande do Sul State, Brazil, 2014
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The first stage of the process: surgical scheduling

Five potential failure modes were found during the assessment
of the eight stages conducted by the surgical scheduling centre. The
first stage described by the AG was receiving the medical contact,
whose failure mode was the lack of technical know-how, creating
the possibility of using incorrect material for the surgeries. This is
caused by lack of knowledge of the physician and the scheduling
agent (R=360). The initiatives implemented to reduce risks were
standardizing the names of materials and hiring technical profes-
sional with experience in special materials, for them to conduct
the administrative activity in the scope of surgical scheduling.

The second staged analysed by the AG was the request for all
patient data provided by the attending physician at the time of
the appointment. This failure mode is explained by incomplete
or incorrect data, whose potential effects are the lack of autho-
rization for the procedure (R=288 points) and absence of the
correct materials for the surgery (R =200 points). The causes re-
lated to these effects were the lack of knowledge of the physician
and the scheduling assistant. A feasible alternative to reduce the
incidence of this failure and its potential effects was to create a
standard form for requesting surgical scheduling.

The next stage to be analysed by the AG was the input of
all data, health plan and surgical procedure of the patient in the
institution’s computer system. It presented the failure modes of
incomplete or incorrect data with two potential effects: (a) lack
of authorization for the procedure (R=108 points) and (b) ab-
sence of the correct materials for the surgery (R=180 points).
The potential causes created by (a) and (b) were inconsistent data
provided by the physician and typing errors by the scheduling
assistant. The initiatives taken to minimize potential risks were
the review of all data before and after inserting them in the sys-
tem and signalling it to block incorrect data; implementation of
scheduling confirmation through a specific form.

The fourth stage was to insert all the OPSM data in the sys-
tem. The failure mode here was incomplete or incorrect data.
The potential effects on the working process are the lack of
authorization for the procedure (R =108 points) and of correct
materials for the surgery (R=450 points). The related causes
at this stage are inconsistent data provided by the physician
and typing error by the scheduling assistant. For this stage, the
initiatives taken have been described previously.

The fifth stage was the guidance of the doctor for patients
to provide documents. The failure mode found was lack of
information needed by the doctor. It resulted in no documents
for the sector to check and forward them to both operator and
supplier. The causes were forgetfulness, high workload or in-
existence of a standard (R =24 points). The foreseen initiatives
to eliminate this failure were to create or adopt a standard
form and determine that it be handed in to the hospital, to
request the surgical scheduling in a timely manner.

The sixth stage was the receipt of all documents. The physi-
cian not forwarding the documents is the failure mode. The
potential effect was not checking documents in the respective
sectors and not forwarding them to both operator and sup-
plier. The cause is the inexistence of a standard form and that
it must be handed in to the hospital, to request surgical sched-
uling in a timely manner.
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In the seventh stage, checking and correcting recorded infor-
mation, the AG identified incomplete or incorrect data as failure
mode. The effects are lack of authorization for the procedure
(R=108 points) and absence of correct materials for the surgery
(R=450 points). The potential causes were inconsistent data pro-
vided by the physician and typing errors by the scheduling as-
sistant. To minimize these failures, the suggestion was to hire
professional nursing technicians to perform the surgical activity,
create or adopt a standard form for scheduling and review data
and parameters inserted in the computer system of the hospital.

The last stage of the OPSM process within the surgical
scheduling sector is the referral of the request for authoriza-
tion to perform the procedure to the health care provider. Dur-
ing the analysis of this stage, the AG pointed out the delay
in meeting deadlines set by the health insurance as the main
existing failure mode (R=96 points). It is caused specially by
out-of-date medical request for procedures and absence of
specific documents. Both causes have the same effect on pa-
tient care, which is characterized by a lack of authorization for
the procedure to be conducted. The suggested initiative was
to establish an effective communication between the medical
professional, the scheduling sector and the operator.

The second stage of the process: OPSM Centre: pre-au-

thorization area

After analysing five stages, two failure modes with possible im-
pacts on patient care, incorrect register and description of materi-
als in the budget, we identified two primary causes: inadequate
request by the hospital; and the supplier company that forwards
the data based on the physician’s background. The effects may
result in lack of authorization to use materials (R =224 points); ab-
sence of the correct materials to perform the procedure (R=320
points); and incorrect authorization (R=315 points).

The initiatives to reduce these risks are those suggested for the
correction of problems that involve medical requirements, materi-
als record, referral and receipt of budgets and materials. We be-
lieve these initiatives are enough to severely reduce the care risk
presented by the failure shown in this stage of the OPSM process.

The third stage of the process: the assistance sector

The assistance sector is responsible for many activities of
the OPSM process. However, they were divided into two parts
to better understand this process flow: before and after the op-
eration of the logistic sector. Two stages were assessed in the
first part of the activities carried out by the assistance sectors:
from the receipt of the scheduling information with the autho-
rizations and the request of the OPSM chosen for the surgery,
to the supplier. We found three failure modes: the first, the
material incorrectly registered in the system of the hospital
(R=400 points); the second, the information not available to
the assistance sectors (R=49 points); and the third, the inap-
propriate request for the material (R=200 points). The poten-
tial effects involved are the incorrect, incomplete or wrong
request for the material and its delay to the supplier. The initia-
tive taken by the institution was a formal program to train pro-
fessional to work with OPSM and the review of the database
to select information.
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After the operation of the logistic sector, three stages were
assessed: (a) to receive the OPSM and instruments; (b) to pre-
pare the OPSM for use; and (c) to use the OPSM in the patient.

The failure mode at the stage (a) was the receipt of wrong or
incomplete material; at (b) the incorrect or incomplete prep-
aration of the materials; and at (c) the absence of adequate
materials for the procedure to be conducted. The potential
causes are directly connected to the failure modes. The causes
represent a variable risk from 160 to 400 points.

The initiatives suggested were to hire skilled professionals
for the work with OPSM and foment continuous education.

The fourth stage of the process: the logistic sector

The logistic sector of the OPSM centre is responsible for
receiving, checking and forwarding materials to the assistance
sectors. Two stages were analysed: receiving and checking the
OPSM chosen for the surgery and forwarding OPSM and in-
struments duly registered for the destination assistance sectors.

We identified four failure modes in the stages: (a) to re-
ceive wrong or incomplete materials; (b) to forward wrong
material to the assistance sector; (c) to forward materials to the
wrong assistance sector; and (d) not to forward materials to the
assistance sector. The failure modes are directly proportional
to their causes, with varying risk from 16 to 120 points.

Among the several initiatives taken to reduce the causes and,
therefore, the effect of these failures on patient care are: the
review of registration of the OPSM in the system, the change
and receipt of materials’ information; the hiring of specialized
technical professionals; and the continuous education of these
professionals.

DISCUSSION

The FMEA is a widely accepted tool by the team when con-
cerning patient’s safety, because it allows the identification and
prevention of failures to minimize the risks in assistance%'?.

The present study was conducted to analyse the failures in
the working process of the OPSM. The objective was to develop
strategies to reduce care risk. No high risk was identified. None-
theless, some vulnerabilities have been identified in the care
process of the OPSM, presenting failures that can happen at any
stage of the flow chart. Some initiatives were implemented in
the process to reduce possible risks. The written suggestions are
also consistent with other studies that assessed safety in patient
care™" which is a priority for any health service.

When analysing the standardization of the OPSM register
in the information system of the institution researched, we
confirmed that the regulatory institution for the manufactur-
ing and commercialization of OPSM in Brazil is the Brazilian
Health Regulatory Agency (Agéncia Nacional de Vigilancia
Sanitaria - ANVISA). This institution defines under the resolu-
tion n° 18519, that every medical, dental or laboratory prod-
uct (also known as “health product” or “related product”) can
only be manufactured or imported after obtaining its regis-
tration along with the Ministry of Health. Although all the
registration of materials that can be used and marketed on the
national market, the supplier companies often use their own
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codification to identify and control the distribution and use of
these materials®.

The National Regulatory Agency for Private Health Insur-
ance and Plans (Agéncia Nacional de Saude - ANS) imple-
mented throughout the national territory, the Exchange of In-
formation in Supplementary Health (EISH) to standardize the
exchange of information in health and the nomenclature of
procedures, materials, fees and services. This initiative stan-
dardizes the exchange of information and records between
health insurance operators and service providers'”. There-
fore, a health institution that works actively and along with
the OPSM must keep the records updated. This is a way to
support professionals of the operational line in consults, to
identify and register every receipt, to distribute and use the
materials besides meeting requirements of the current legisla-
tion to ensure the patient’s safety. Medical devices are not
only plentiful. They also have a cutting edge technology and a
short life cycle, and become quickly obsolete™. Despite their
low consumption when compared to other medical products,
the OPSM are expensive, and their purchase is neither regular
nor large. They are often individualized by patient and medi-
cal preference’. There are hardly any identical materials and
it is difficult for manufacturers to perform a technical compari-
son. To that end, ANVISA has created an inter-institutional
work team to standardize the OPSM register, proposing re-
structuring measures and inducing the market (manufacturers
and professionals) to correct irregularities®®. This standardiza-
tion may help to restructure one stage of the analysed process.

The AG discussed creating and adopting a specific form to re-
quest the OPSM so that it would represent a protocol or a check-
list. The first step would be the physician’s request and reach all
stages of the process, from maintaining the information technol-
ogy system, applying for budget and authorization, applying and
receiving materials to preparing and using them in patient care.

ANVISA defines as checklist in health every list of verification
created by specialists, which may help and support health teams
to prevent harm to patients"”. The use of this checklist, besides
serving as a memory tool, allows assessing patients before, dur-
ing and after each procedure. It also ensures that adverse events
in operating and recovery rooms be effectively recorded by the
team®". The National Regulatory Agency for Private Health In-
surance and Plans (ANS) suggests a standard form to develop a
specific form for requesting and monitoring the OPSM. This form
comes into effect along with all implemented initiatives with
the EISH?%2?_ The standardization was established by the World
Health Organization and implemented in several countries?>24,
Another proposal to correct failures found in the OPSM process
of the institution was to hire technical personnel in the field of
surgical nursing to act in all its stages. In daily practice, hospital
institutions must keep updated about the market and invest in
highly-skilled labour, specific qualification for certain functions
or tasks and personalized patient care and safety. Hence, it is
virtually a daily challenge to manage and develop skills in these
professionals, as well as to correctly evaluate them with the pur-
pose of improving assistance outcomes®?. On the other hand,
failure in communication during the transfer of information may
occur, since it involves humans and not only technology'?.
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According to the Brazilian Association of Surgical Centre
Nurses, Anaesthetic Recovery and Centre of Materials and
Sterilization, it falls under the nurse’s responsibilities to check
the implantable materials necessary for the procedures and
the availability and functionality of materials, instruments and
equipment to perform the surgical procedure. The nurse from
the material and sterilization centre must define the deadline
to receive reprocessable products and what products are these.
Nursing technicians in the surgical centre are responsible for
checking all materials needed for the surgical procedure, their
availability in an orderly manner and ensuring the records and
traceability of the implantable products?®. Thus, nursing pro-
fessionals are today representatives for the workforce with the
highest qualification, competence and security to act in the
OPSM processes. They are capable both as leaders of stages
and in the technical-operational activities.

A different proposal was to set up a permanent training
head office, which would continuously train professionals
that have functions in all stages of the intra-institutional work.
They would also develop skills for mobilization in the work
environment and their evolution in three specific dimensions:
knowledge, skills and know-how and proactivity. These di-
mensions help professionals to safely develop their skills and
keep up with the technological innovations®?”.

Permanent training represents a set of learning opportuni-
ties for professionals, providing mastery on specific knowl-
edge for their function and resulting in better training, better
performance and greater experiences. It all can be used daily
to perform their activities. The challenge now is to make this
dynamic a constant process, favouring shared practice and vi-
sion through structured programs focused on the needs of the
professional, the company and the patient safety?”.

Despite the complexity of the care process with OPSM,
there is the possibility of errors, which not only generate
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irreversible costs to the institution and the health care insur-
ance companies but also give rise to patient insecurities. After
implementing the FMEA, error reduction can bring benefits to
the system, ensuring a quality assistance with the least pos-
sible harm to the user.

Study limitations

Since the outcomes refer to a private and teaching hospital,
it is important to be cautious when analysing other institu-
tions, which may vary according to different contexts. Future
studies are still needed to quantify other variables possibly
related to adherence to the OPSM working process and to ex-
plain, more comprehensively, the variability in deployment
success.

Contributions to the nursing, health or public policy sectors

The working process of managing OPSM, conducted by the
nurse, is considered a high cost for the hospital. Therefore, this
process must be thoroughly designed and strictly followed by the
professionals involved. This should happen from entry control,
preparation, conservation, use, return and invoicing materials.

CONCLUSION

We found that the FMEA strategy starts with good com-
munication, aiming at improving the OPSM process and the
patient safety. Although interventions have been performed
and minimized errors in this process, communication still de-
pends on people.

We believe that future studies could address the OPSM
working process under the FMEA scope, with focus on cost-
effectiveness analysis. This would allow cross-referencing of
information with the data of the present study, for a broader
understanding of the impacts of this process in institutions.
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