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ABSTRACT

SChoosing the best instruments, measurement techniques and the most qualified service provider is of paramount importance 
for an equipment calibration service. For the definition of the most qualified company, selection criteria and weights related to 
the criteria will be used. Thus, the main objective of this work is to choose the best service provider, that is, the most qualified to 
perform the calibration services of medical and hospital equipment, considering the listed criteria. The method used was AHP 
(Analytic Hierarchy Process). It makes it possible to prioritize, give weight and validate the consistency of the evaluation criteria 
(considering the importance and relevance). As a result, the validation of the criteria weights was obtained. The company that 
obtained the best score was the company hired for the service.  
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INTRODUCTION

The calibration of equipment, that is, the comparison 
of biomedical/physiological quantities measured or pro-
vided by biomedical equipment, compared to a standard, 
provide each equipment's errors. An internal team can 
calibrate biomedical equipment, provided qualified, with 
defined calibration procedures, appropriate instruments, 
traceability, etc. When calibration is performed by a 
third-party service provider, it is appropriate to perform 
a calibration process, with defined criteria.1 Enable the 
validation of the consistency of weights and measure-
ments of the selection criteria. Contribute in such a way 
that the best qualified company performs the calibration 
services of the equipment. Maximizing patient safety. One 
of the known methods is the AHP (Analytic Hierarchy 
Process) Method,2 which makes it possible to prioritize, 
give weight and validate the consistency of the evaluation 
criteria (considering the importance and relevance).3 SCB 
Associates4 proposes a model to validate the consistency 
of the weights assigned to each requirement evaluated. 
It is possible to use a scale with paired views of evalua-
tion parameters to assess the degree of importance.5 The 
main objective of this work is to choose the best service 
provider company, that is, the most qualified to perform 
medical-hospital equipment calibration services. Consider-
ing that the selection criteria and their weights will serve 
as a reference to choosing the company that obtains the 
best score, the specific objectives are: to prioritize, give 
weight and validate the consistency of the evaluation 
criteria (considering the importance and relevance) for 
the selection of service providers of calibration of medi-
cal- hospital equipment.   

METHOD 

The method used was the AHP,2 which allows prioritiz-
ing the evaluation criteria (considering the importance 
and relevance). The model provided by SCB Associates,4 
to validate the consistency of the weights assigned to 
each requirement evaluated. The following (Fig. 1) dem-
onstrates the fundamental scale, with nine classifications 
of importance used in this model. 

The initial weights for each criterion were defined 
by a specialized clinical engineering group composed of 
professionals with training of various academic levels and 

professional experiences of up to 25 years in the area. 
With expertise in calibration laboratory and calibration 
services. Quality national and international certifications. 
As well as knowledge of norms related to the subject. A 
spreadsheet was sent with the 14 evaluation criteria for 
each service provider who participated in the selection 
to obtain the answers.

RESULTS 

The matrix (Figure 2) below demonstrates the degree 
of importance given, according to a fundamental scale 
(as shown in Figure 1), in the paired comparations of 14 
evaluation parameters. 

The consistency index achieved with the method was 
7% (Figure 3), indicating a good weight distribution.6 

Then, considering the response of the service providers 
to the selection criteria, the specialized group of clinical 
engineering, listed the notes to each of the companies 
(Figure 4) so that it was possible to obtain the answer 
of which service provider was the best to perform the 
calibration of medical equipment.7

FIGURE 1. The schematic diagram of dental units.
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DISCUSSION 

It is important to highlight that it is necessary to 
evaluate and select the calibration service providers of 
biomedical equipment. The AHP methodology for the 
listed evaluation criteria was shown to be consistent. 
However, there can always be points to be improved and 
new versions to be proposed and tested, from this model. 
Or considering other models. 

CONCLUSION 

The AHP methodology proved to be adherent and 
assisted in the selection protocol of a calibration service 
provider. That is, it helped validate the weights of the 
criteria listed to evaluate the quality of the provider. 
Thus, it contributed to hiring the most qualified company 
to perform the calibration services of biomedical equip-
ment, considering the criteria listed. The application of 
this method improved the evaluation process and choice 
of the provider, impartially increasing confidence and 
comprehensiveness. Considering that the equipment park 
is dynamic, each year changes with new approaches and 
technologies. Given the above, it can be observed that 
the implemented proposition of improving this selection 
process was successfully achieved. 
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FIGURE 2. Model provided by SCB Associates.4 

FIGURE 3. Consistency index achieved with the method. 

FIGURE 4. Supplier's notes for each criterion. 
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