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ABSTRACT

Purpose: to validate the contents of an operating model of hearing conservation
programs.

Methods: this is a documentary and methodological research, in which the operating
model was evaluated by ten experts in audiology, through the analysis of the activities
developed in the implementation of the hearing conservation program. The compo-
nents were analyzed according to the formula that determines the content validation
index by item, and the operational logical model as a whole, according to the content
validation formula by scale level. The items were considered valid when agreement
among participants reached more than 80%.

Results: the operating model was structured in 4 (four) dimensions, namely: (1)
Management; (2) Environmental Control; (3) Attention to Hearing Health; (4) Evaluation
of Efficacy and Efficiency. Each dimension corresponds to a set of activities (referred
to as processes), and their respective results expected. For the structure of the pro-
gram, considering its set of dimensions, material, organizational and human resources
were listed.

Conclusion: the proposed operating model and its components proved to be valid in
their relevance and comprehensibility, offering support and applicability in evaluating
the effectiveness and efficiency of the program.

Keywords: Validation Studies; Program Evaluation; Noise-induced Hearing Loss
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INTRODUCTION

The need for evaluation arises from the perception
that a program is a set of complex processes
addressing specific objectives, and that generate
determined results. Hence, the evaluation process
is a means of identifying, analyzing and judging the
components of a program. The importance of the
evaluation is in the measuring of events that commu-
nicate the results coming from implementing the
program, which not only makes evident the successes
and failures, but also identifies, describes and monitors
the actions. This approach favors the present concept
of programs, in addition to offering resources that will
lead to solutions that improve the quality and efficiency
of the actions'2.

In the perspective of the health assessment, the
evaluation consists of understanding and describing
the program or the health service, creating a valuation
analysis based on the components involved, whereas
the audit’s objective is to analyze the program’s or
health service’s compliance to the current norms.
Both the audit and the evaluation are approaches that
furnish tools for management in the field of health,
increasing the potentials of its results®.

The Noise is a type of sound harmful to the auditory
system, which impacts, both directly and indirectly,
other systems of the human body. In the occupa-
tional context, the exposure to an average of 85 dB
(A) for eight hours a day becomes a risk factor for the
emergence of Occupational Noise-Induced Hearing
Loss (NIHL). NIHL is a progressive and irreversible
highly prevalent occupational illness, which, with
time, worsens in proportion to the exposure to noise.
However, it's preventable*®.

The Hearing Conservation Program (HCP) consists
of a set of continuous, dynamic, systematic, intrasec-
toral activities, performed by means of scanning and
diagnostic actions, intended to avoid the triggering or
worsening of Occupational NIHL, thus minimizing the
risks to the workers’ health, which varies according
to contextual and structural particularities of each
company. In order to assess the efficacy and efficiency
of this program, the following actions should be
considered (as recommended by the Brazilian Social
Security’s Service Order number 608 - OS 608): a)
Monitoring of the exposure to high sound pressure
levels; b) Engineering and administrative control; c)
Audiometric monitoring; d) Indication of Personal
Protective Equipment; €) Instruction and motivation; f)
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Keeping records; and, g) Evaluation of the efficacy and
efficiency of the program’.

In compliance with the guidelines of the
Brazilian National Committee for Noise and Hearing
Conservation (CNRCA, as abbreviated in Portuguese),
the OS 608 recommends that the evaluation of an HCP
should happen systematically and periodically, and
should consider the following procedures: a) evaluation
of perfection and quality of the program’s components;
b) evaluation of the audiologic assessment’s data; and,
c) evaluation of the workers’ opinion. Furthermore, the
Environmental Risk Prevention Program (abbreviated
in Portuguese as PPRA) advocates that the companies
are obligated to conduct, whenever necessary, and at
least once a year, an overall analysis of the program in
order to evaluate its development and carry out appro-
priate adjustments, in addition to establishing new
goals and priorities’.

Evaluation of the HCP efficacy has been commonly
conducted using the checklist proposed by the
National Institute for Occupational Safety and Health
(NIOSH)®. Although it contains items necessary for
an audit, such checklist is not a tool for the overall
evaluation of the program. In Brazil, a protocol for
auditing HCP was developed as a result of Saldanha
Junior’s study®. However, there isn’t yet any evaluation
instrument built upon the methodological basis of the
evaluation research, by means of the development of
an operating model.

Operating models are useful as references for
evaluation. Developing the logical design of a program
implies in scanning it, in regard to what constitutes
its components and how it functions, through the
description of the manifold program’s components,
considering the variables to be observed, measured
and evaluated, pointing to hypotheses about the
relations between the activities performed, its results
and external variables that interfere in these relations,
outlining the limitations or weaknesses of its presuppo-
sitions, and making it possible to identify where better
evidences should be sought'®.

Hence, describing the theory of how an intervention
takes place may increase the evaluation’s capacity
to estimate the impact of a program, which is an
important stage for the evaluation’s planning, consid-
ering not only the expected final results, but also the
processes, the means and the conditioning factors.
This understanding must be looked for in literature and
in the experts’ opinion, in which the collective appraisal
strengthens the implementation and the learning of



those involved, broadening the spread of knowledge
and discussions regarding the program, in addition
to reinforcing the internal validity of the operating
model'213,

In the consulted literature, there wasn’t found any
operating model of an HCP in light of the Brazilian
legislation, grounded on theoretical models and
validated by scientific methods.

Therefore, the research aims at validating the
content of an operating model of hearing conservation
programs. It is presumed that the development of an
operating model of an HCP may contribute to defining
patterns for monitoring the processes involved, thus,
being useful to help professionals and managers in
planning, executing and evaluating the program.

METHODS

This article is a documentary and methodological
research, with the purpose of developing an operating
model (OM) of an HCP’s performance. The study was
approved by the Research Ethics Committee of the
Federal University of Pernambuco, under the report
number 1,978,729. The study was carried out through
four stages, namely: (1) search and collection of
information related to the program; (2) explanation of
the problem and basic references; (3) structuring of
the OM; and, lastly, (4) validation of contents of the
processes involved in the HCP. The OM development
process was based on two references of program
modeling'*1°.

The first stage consisted of a search for documents
on the official websites of the following Brazilian
institutions: Ministry of Labor and Employment, the
National Social Security Institute, and the Jorge Duprat
Figueiredo Foundation for Occupational Safety and
Medicine (FUNDACENTRO, its Portuguese acronym),
from March to November, 2017, in order to provide for
the organization of activities and components of the
HCP modeling.

The following documents were found and analyzed:
Regulatory Norm no. 6 of the Ministry of Labor and
Employment (abbreviated in Portuguese as NR 6)';
Regulatory Norm no. 7 of the Ministry of Labor and
Employment (NR 7)'7;Regulatory Norm no. 9 of the
Ministry of Labor and Employment (NR 9)'8;Regulatory
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Norm no. 15 of the Ministry of Labor and Employment
(NR 15)'; FUNDACENTRO’s Occupational Hygiene
Norm 01 (NHO-1)%; and, National Social Security
Institute’s OS 608°.

After investigating for documents, the set of key
questions meant to guide the outlining of the essential
aspects of the program'* were sought to be answered.
The questions were arranged in a chart (Figure 1)
based on Guerrero’s study?', in order to synthesize
the information, thus contributing to structure the OM
of the HCP: 1) What problem generated the need to
create and implement the worker’s hearing protection
program? 2) What health program was created to
solve this problem? 3) What's the general purpose of
this program? 4) What are the specific objectives of
the program? 5) What goals does the program intend
to reach? 6) Who is the program’s target population?
7) What are the components of this program? 8) What
activities are carried out in the program? 9) What
structures are necessary for this program to work?
10) What is expected to be produced by carrying out
the program’s activities? 11) What results does this
program expect to achieve? 12) What factors may
influence in reaching the expected results, apart from
those related to the program?

The second stage aimed at pre-assembling
the OM in accordance with the explanations of the
problem and the basic references, followed by struc-
turing the program to achieve results and survey the
contextual factors which may influence the results's.
For the construction of the OM, the problem and the
descriptors in the initial situation were put in evidence,
identifying their main consequences. The causality
links are displayed as a problem tree (Figure 2), since
this resource enables to clearly show the problems
and their interrelations. In order to define the contextual
factors, elements related to the political and contingent
context were used as a reference, which consider the
support given by the participants to the characteristics
and objectives related to the intervention and the way
in which they interact in a particular distribution of
power in the organization®. Based on this perspective,
it may be presumed that the context interferes both in
the degree of implementation and in the effects of an
intervention.
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GUIDING DOCUMENTS FOR THE FUNCTIONING OF THE HCP
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1. What problem generated the need to create and implement the i X X ) i i
worker’s hearing protection program?
2. What health program was created to solve this problem? - - X - - X
3. What's the general purpose of this program? - - X - - X
4. What are the specific objectives of the program? - - - - - X
5. What goals does the program intend to reach? - - - - - -
6. Who is the program’s target population? - X X - - X
7. What are the components of this program? - - - - - X
8. What activities are carried out in the program? X X X X X X
9. What structures are necessary for this program to work? X X X - X X
10. What is expected to be produced by carrying out the program’s
- X X X - X X
activities?
11. What results does this program expect to achieve? - - - - - X
12. What factors may influence in reaching the expected results, i X X ) i X
apart from those related to the program?

Source: Adapted by the authors based on the study by Guerrero?'.
Key: HCP: Hearing Conservation Program; NR: Regulatory Norm; NHO: Occupational Hygiene Norm; INSS: Brazilian National Social Security Institute.

Figure 1. Guiding documents in structuring the operating model of the hearing conservation program

CONSEQUENCES >
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 Prevention and
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o Improvement in the
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Key: HCP: Hearing Conservation Program; HSPL: High Sound Pressure Levels; NIHL: Noise-Induced Hearing Loss.

Figure 2. “Problem tree showing the explanation of the problem and the basic references”

Rev. CEFAC. 2019;21(3):e16018 | doi: 10.1590/1982-0216/201921316018




The items that composed the OM were collected
and organized in a 2010 Microsoft Excel spreadsheet,
forming a matrix with elements related to the processes
involved in the HCP (Table 1), which were submitted to
validation by the participating experts.

Ten speech-language pathologists and audiolo-
gists took part in the research, in agreement with
Lynn’s orientations?, who suggests at least five and
at the most 10 experts participating in the validation
process. The sample was selected through consulting
their curricula vitae registered on the Lattes Platform
of the National Research Council (CNPq, as abbre-
viated in Portuguese), considering the need for experts
specifically qualified to judge the instrument. The
following inclusion criteria were established: the expert
had to be a speech-language pathologist and audiol-
ogist, specialized in audiology, with at least 3 (three)
years’ experience in developing, implementing and/or
managing HCP.

In order to validate the contents of the processes
involved in the HCP, referring to the last stage, the
experts received through the internet a question-
naire for them to evaluate the elements present in
the validating matrix, as well as the instructions to
judge each process that will compose the OM of the
HCP regarding its relevance, based on the consulted
documents and their professional experience. The
items were judged according to the adapted 4-point
Likert scale**, each process being evaluated as:
(1) irrelevant; (2) little relevant; (3) relevant; and (4)
extremely relevant. For each evaluated element, a field
was left open for observations and suggestions made
by the experts.

In validating the content, the items evaluated by
the experts were individually analyzed by applying
the formula which determines the item-level content
validity index (I-CVI)2%, which corresponds to the:
“number of experts who classified the item as relevant
and extremely relevant, divided by the total number of
experts”. The items that were graded “3” or “4” were
included, and those graded “1” or “2” were revised
or eliminated. For the item to be considered valid, the
I-CVI value has to be above 0.78%.

The validation of the model as a whole was estab-
lished by the scale-level formula (S-CVI)23, determined
by the “sum of the values of all I-CVI, separately calcu-
lated, divided by the number of items considered in
the evaluation”. The S-CVI must be superior to 0.80 to
obtain the scale content validity2.
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RESULTS

In Figure 1, it can be observed that the documents
selected for developing the OM answered 11 of the
12 research questions'™. The answer to question 5,
referring to the program’s goals, is not mentioned in
the selected documents. The answers resulting from
these questions enabled the theory of the program to
be outlined, making evident the interrelations between
the components involved and supporting the devel-
opment of the OM design.

Once the problem was conceived (key question
1) the need for creating an HCP becomes apparent
(key question 2). The activities (key question 8) to be
performed in the program, consonant with the compo-
nents (key question 7) and the necessary structures
(key question 9), lead to changes in the problem’s
situation, making the target population (key question
6) - in this case, the workers included in the HCP - to
participate in the preventive and corrective actions.
The data obtained in the differential and audiological
diagnosis constitute products (key question 10) that
reflect the actions’ efficacy, having as results (key
question 11) avoiding and/or stabilizing the triggering
or worsening of Occupational NIHL, which corresponds
to the program’s general objective (key question 3).

Concerning the factors that may influence the
achievement of results (key question 12), the contextual
factors, either favorable or not to the functioning of the
HCP, are thought of. Understanding such factors is of
great importance, since there may be considerable
variability in implementing the HCP, depending on the
structure and organization of the company.

The chart presented in Figure 2 shows that the
triggering and development of the NIHL bring signif-
icant auditory and extra-auditory consequences to
the worker, causing limitations in the performance of
their duties, in addition to incapacitating them for work
and reducing their quality of life.The problems lie in
the worker’s exposure to high noise levels, as well as
the coexistence with other risk factors, i.e., elements
that contribute to the NIHL triggering or development.
Hence, the objectives of the HCP aim to prevent
and stabilize the occupational hearing loss and
improvement in the quality of life of the worker who is
exposed to high sound pressure levels (SPL). Aspects
related to the risk factor's characteristics (form,
intensity and type of exposure) and the company’s
characteristics are causes of the problem, and both
are influenced by the lack of establishing goals and

doi: 10.1590/1982-0216/201921316018 | Rev. CEFAC. 2019;21(3):e16018
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priorities evidenced by not implementing or poorly
implementing the actions involved in the HCP.

Based on the gathering of documents and the
structuring of the problem tree expressed in the above-
mentioned diagram, the program was developed as an
OM, in order to achieve results.

The OM was structured in 4 (four) dimensions,
namely: (1) Management; (2) Environmental Control;
(3) Attention to Hearing Health; (4) Evaluation of
Efficacy and Efficiency. Each dimension corresponds
to a set of processes and their respective expected
results. For the structure of the HCP, material, organi-
zational and human resources were listed, taking into
account the program’s set of dimensions. The impact
was considered based on the effects resulting from
implementing the HCP as a whole.

The factors that may influence the HCP’s results
were presented considering aspects deemed as
important for a good implementation of the program,
according to the documents collected, taking into
account aspects related to the political and structural
context, namely: (1) support given by the agents to
implementing the intervention; (2) relation between the
motives underlying the given support and the objec-
tives associated with the program’s implementation;

Rev. CEFAC. 2019;21(3):e16018 | doi: 10.1590/1982-0216/201921316018

(3) control of the organization to operate the HCP and
make the intervention effective (establishing priorities
and goals); (4) relation between managers of different
sectors involved in the HCP; (5) level of specialization
of those involved in the HCP; (6) profile of the HCP’s
manager; (7) attention given to innovation (new
actions and approaches); (8) relation of the actions
proposed by the HCP with other sectors, commissions
or networks which have a direct or indirect relation with
the program; (9) planning and evaluation.

Of all the 19 (nineteen) processes included in the
validation matrix of processes involved in the HCP
(Table 1), only 1 (one), which refers to the process
of performing the test that evaluates the Speech
Recognition Percentage Index (SRPI) in the hiring and/
or continuing exam, was not considered valid by the
experts. As for the index obtained in content validation
by scale-level (S-CVI = 0.99) the processes listed in
the OM were considered valid as a whole.

After the content validation process, the OM was
structured taking into account only the elements
evaluated as relevant by the experts, which are
presented in Figure 3.
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Table 1. Validation matrix of the processes involved in the HCP for developing the operating model, based on the documents’ survey

EXPERTS no.
PROCESSES 1 2 3 456 7 8 9 10 Agreem I-cvl
1.1 Carrying out of, or considering the data from, annual measurement S SSSSSSSS S 10 1

of SPL in the work stations

2.1 Adopting measures to control HSPL through elements of collective
acoustic mitigation
2.2 Adopting measures to control HSPL through personal hearing

wn
wn
wn
wn
wn
wn
wn
wn
wn
wn
—_
o
—_

protection devices $5NS§SSEENSS 8 08
2.3 Adoptingthe NEN for actions between 82 dB (A) and 85 dB (A) S NSSSSS SN S 9 0.9
2.4 Establishing work shifts for workers who present occupationalNHL S S S S S S S S N S 9 0.9
2.5 Choosing certified hearing PPE S SNSSSSS S S 9 0.9
2.6 Guaranteeing anenvironment with controlled SPLwhile the tests are

performedg S SSSSSSSS S 10
3.1 Consideringthe level of preventive actionsfor those exposedto 82 dB

(A) or more S §S§SSSSS S S S 10 1
3.2 Performing audiometric exam when hiring S SSSSSS S S S 10 1
3.3 Performing audiometric exam6 months after hiring S §SSSSSNS S 9 0.9
3.4 Performing annual audiometric exams S SSSSSS S S S 10 1
3.5 Performing audiometric examwhendismissing S §SSSSSS S S 10 1
3.6 Performing SRPI both in hiring and continuing exams S SNSNSSSN S 7 0.7
3.7 Establishing referential exam S SSSSSS S S S 10 1
3.8 Establishing criteria for differential diagnosis S SNSSSSS S N 8 0.8
3.9 Carrying out annual trainings for the use of PPE S S§SSSSS S S S 10 1
3.10 Organizing lectures, workshops, debatesfor workers and/orother

participants of the program $5855855555 53 10 1
4.1 Consideringthe workers opinion S §SSSSSSNS S 9 0.9
4.2 Evaluating the data of the audiologytests NSSSSSSS S S 10 1

S-ICV average 0.99

Key: HCP: Hearing Conservation Program; SPL: Sound Pressure Levels; HSPL: High Sound Pressure Levels; NEN: Normalized Exposure Level; dB (A): Decibelin the
A-weighted scale; NIHL: Noise-Induced Hearing Loss; PPE: Personal Protective Equipment; SRPI: Speech Recognition Percentage Index; No.Agreem: Number of experts
in agreement; I-CVI: item-level content validity index; S-CVI: scale-level content validity index; Y: Indicator graded 3 or 4; N: Indicator graded 1 or 2.
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DISCUSSION

When considering an HCP, it's extremely important
to understand the problem that leads to the need of
creating and implementing the program, with the use of
the problem tree, which is structured around a central
problem and presents its relation with other elements
that compose an explanation between different
problem levels (central, causes and consequences),
which guide effective actions for the changes foreseen
by the program®. Similarly, getting acquainted with
the other domains of the program, oriented by the key
questions, enables the theory of the program to be
understood, thus backing up the OM’s design.

There’s a significant distance between the theory
(the guidance given) and the practice (that which is
done). Authors state that implementing a more rigid
legislation in companies may reduce the levels of noise
in the work stations?”. Some health professionals,
specifically those of occupational medicine, speech-
language pathology and audiology, are acquainted
with important elements of the HCP and believe to be
developing the program. However, the establishment
of actions is limited to minimally complying with the
legal obligations in order to avoid or reduce complaints
in the labor court®, which could disarticulate the imple-
mentation of the actions.

It's presumed that simply fulfilling the stages of
the program doesn’t guarantee that it will be effective
in preventing NIHL. An effective HCP also depends
on the managing of the aspects that involve the
program as a whole, taking into account the resources
made available by the organization and, above all,
the support given by the participants involved in the
program.

In the perspective of the relation of the OM with
the program’s theory, when seeing the program put
into effect, it's possible to confront them, tracing a
relation between structure, process and results with
the changes generated by the intervention, as well
as establishing which factors within the context may
influence in achieving results®.

Generally, the processes to be considered in the
OM of HCP functioning, which were presented for
evaluation, were considered relevant by the experts.
The elements that received maximum grades, i.e.,
(I-CVI>0.80) refer to classic activities performed in the
HCP and recommended by the legislation, making
evident a contextualized knowledge of the experts
concerning the procedures considered to be essential
in implementing the program.
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In the process that refers to the “carrying out of,
or considering the data from, annual measurement
of sound pressure levels (SPL) in the work stations”,
regarded as relevant by the experts (I-CVI = 1.0), it
was suggested that this measuring be carried out
whenever there are changes/alterations in the work
environment, regardless of time lapse, considering
also other indicators, such as defining the homoge-
neous groups of exposure, and criteria for determining
the amount of exposure and levels of tolerance.

The process of “adopting measures to control
high SPL through elements of collective acoustic
mitigation” was considered relevant by experts (I-CVI
= 1.0), encompassing suggestions and comments that
reinforce the importance of giving priority to adopting
these measures in the control hierarchy, followed by
implementing administrative and individual measures,
respectively, as the OS 6087, the NR 77 and the NR 98
advocate.

Regarding the “adoption of measures to control
high SPL through personal hearing protection
devices”, considered relevant as well (I-CVI = 0.8), the
experts reiterate that implementing this process only
becomes effective and efficient when associated with
other collective protection measures, complying with a
control hierarchy.

The “adoption of the Normalized Exposure Level
(abbreviated in Portuguese as NEN) for actions between
82 dB (A) and 85 dB (A)”, as well as the “consideration
of preventive actions level for those exposed from 82
dB (A) up”, were evaluated as relevant (I-CVI = 0.9 and
I-CVI = 1.0, respectively) and conceived as essential
indicators of the “root cause of the problem”. However,
it was suggest by most of the evaluators the adopted
value for implementing the actions be of 85 dB (A), with
dose of 0.5 (dose superior to 50%), which is equivalent
to 80 dB (A), in consonance with the recommendations
present in the NR 9% and with the orientations of the
Manual of guidelines and minimum parameters for
developing and managing the HCP?, published by the
FUNDACENTRO. In its turn, the NHO-1 recommends
the NEN of 82 dB (A), for the purpose of comparing
with the limit of exposure and adopts duplication
increments of smaller doses (q = 3)%°. The evaluators’
suggestions and comments make evident that adopted
action level criterion for environmental control of those
exposed to high SPL depends on how the manager of
the program interprets the legislation, and what degree
of strictness was adopted for implementing actions.
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Only one of the processes presented for validation,
referring to “performing SRPI hiring and/or continuing
exam”, was not considered relevant (I-CVI = 0.78).
Nevertheless, speech audiometry becomes valid when
alterations in the ability to recognize speech due to
exposure to noise is taken into account. The intelligi-
bility of speech, especially when competing with noise,
becomes impaired, because it both alters and distorts
the audibility of sounds.

Authors reinforce that the recognition of speech in
individuals with auditory threshold within normality, yet
exposed to noise, present lower performance in this
skill, when compared to a control group without such
exposure, which reinforces the importance of this type
of evaluation®'-%2,

Based on scientific evidence, it was observed that
the results of the speech audiometries of workers
exposed to a mixture of aromatic and aliphatic solvents
presented low percentage in the SRPI, when compared
to the pure tone audiometry results, and that the
cortical responses weren’t normal for the frequencies
tested. This shows a certain vulnerability of the auditory
system in neuron-level, which could be confirmed by
the speech-discrimination and cortical response tests,
two of the most sensitive tests available for detecting
central hearing loss®.

Other clinical and epidemiologic studies enable
us to state that there is a relation between a series
of solvents and alterations in the central auditory
pathways, in addition to perceiving in audiometric
findings that these solvents cause hearing loss ranging
from mild to moderate degree®. Such evidences point
to the importance of performing speech audiometry
in workers exposed to high SPL, especially when this
exposure is associated with other risk factors.

According to OS 608, performing speech
audiometry is recommended only with the purpose
of measuring the social value of hearing, i.e., the
consequences of hearing loss in the worker’s auditory
capacity’. Most of the time, taking the speech
audiometry is optional, a practice that had reflections
in the evaluation of this process by the consulted
experts. Therefore, this process needs to be revised,
in accordance with the recommendations and the
technical and scientific advancements.

The factors that may influence the HCP results were
presented taking into account aspects considered
important for a good implementation of the program,
according to the documents under consideration. The
NR 07, NR 09 and OS 608 present some elements that
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make evident the importance of the contextual factors
for making the HCP feasible, such as the involvement
of the company’s health and security professionals,
industrial management, human resources and, most of
all, the workers; the characteristics of the risks and the
need for control; and, the articulation between current
norms”'7'8 Thus, establishing the responsibilities of
everyone involved in developing, implementing and
managing the HCP is a basic guideline for structuring
the program®.

The structural factors also have a very important
role in the program, with direct influence on the
results. Such aspects can be made evident by the
lack of audiologic management, the use of uncali-
brated audiometers, the lack of issuing work accident
reports, and/or lack of actually effective noise control
measures?®3,

Among the HCP activities, the lectures, workshops
and debates offered to workers and/or other partici-
pants of the program was deemed as a valid process
by the experts (I-CVI = 0.9), which reinforces the need
to promote knowledge about the program among the
participants, as well as their commitment.

Results obtained through the answering of question-
naires before and after offering educational lectures to
15 workers participating in a HCP implemented in a
food company made evident that, regarding all themes
addressed in the lectures, there were workers who
improved their understanding about hearing conser-
vation issues, which reaffirms the importance of this
practice®. The educational actions must be developed
around relevant themes, making use of additional
didactic resources, as: banners, posters, booklets,
stands, among others, in a language befitting and
attractive for the worker®. Such actions promote the
involvement and the motivation of those participating
in the program, especially the workers, thus contrib-
uting to the effectiveness of the proposed actions and,
consequently, the prevention of occupational hearing
loss®.

In face of the different perspectives in analyzing the
factors that may influence the implementation of the
HCP, the political and contingent contextual analysis
model™® was used as a reference, considering the
organizational properties and the managerial attri-
butes of an organization as central elements for the
contextual analysis, as well as the power play and
personal interests of people directly involved with the
implementation of the actions in the different related
environments. It may be presumed that the political



aspect (considering the personal interests of partici-
pants) is interfered by structural factors (characteristics
of the organization, environment and strategies of the
participants), thus influencing the context in which the
intervention is implemented.

The HCP manager must have some knowledge
about all the aspects of the program and the current
legislation, in addition to promoting the articulation of
the involved sectors, establishing the requirements
for hiring third party services and the acquisition of
equipment and materials whenever necessary®. It’s
important that such factors be further developed and
taken in consideration in the functioning of the HCP, as
well as its negative and positive influences in the level
of implementation of the program and its contribution
for establishing goals.

Studies point to the importance of the OM schema-
tization as an analysis tool during the program’s imple-
mentation, with the role of making the strategies explicit
in a clear and practical way. It's an aid in the process of
communicating and spreading the strategies to those
involved, and a facilitator in decision-making, guiding
the implementation of the program in other contexts,
favoring evaluation and expansion processes, besides
bringing to surface evaluative questions in the context
of implementing the actions, thus strengthening and
guiding the evaluation of programs in the field of
health3&4°.

CONCLUSION

The Operating Model of the Hearing Conservation
Program could furnish a visual representation of how
the program works, with the purpose of understanding
the interaction between its many components and
activities, thus, being useful for outlining its theoretical
presuppositions.

The elements related to the HCP’s structure include
physical, human and organizational resources, which
enable the implementation of a set of processes
that lead to identifying, analyzing, monitoring and
controlling the exposure of workers to high SPL,
associated or not to other risk factors, which might favor
the triggering and/or development of Occupational
NIHL.

The components listed on the modeling of a
program must not be considered as static and
permanent, as constant revisions and improvements
are made necessary, considering the emerging
technical and scientific advancements regarding the
program.
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Finally, the components that constitute the
Operating Model of the Hearing Conservation Program
validated by the experts may support evaluative
practices, aiding the professionals involved in the
program, in addition to enabling the collection of a set
of indicators, which can be used as essential criteria
for the development of evaluation instruments.

REFERENCES

1. Novaes HMD. Avaliacdo de programas, servicos
e tecnologias em salude. Rev. Saude Publica
[periddico na Internet]. 2000 [Acesso em 02 de
outubro de 2018]; 34(5) [aproximadamente 14
p.] Disponivel em: hitp://www.scielo.br/scielo.
php?pid=S003489102000000500018&scrip
t=sci_abstract&ting=pt.

2. Goncalves MJF. Avaliagao de programa de saude:
0 programa nacional de controle de tuberculose
no Brasil. S&TS/H&SC [periddico na Internet]
2012 [Acesso em 02 de outubro de 2018];
33(1) [aproximadamente 5 p.] Disponivel em:
http://incubadora.periodicos.ufsc.br/index.php/
saudeetrans formacao/article/view/473/1706.

3. Melo MB, Vaitsman J. Auditoria e avaliagdo no
sistema Unico de salde. Sao Paulo em Perspectiva
[periddico na Internet] 2008 [Acesso em 02 de
outubro de 2018]; 22(1) [aproximadamente 14
p.] Disponivel em: http://www.esp.mg.gov.br/
wp-content/uploads/2009/04/Artigo-Auditorial.pdf.

4. Araljo SA. Perda auditiva induzida pelo ruido
em ftrabalhadores de metalirgica. Rev Bras
Otorrinolaringol. [periédico na Internet] 2002
[Acesso em 11 de agosto de 2018]; 68(1)
[aproximadamente 6 p.] Disponivel em: http://
www.scielo.br/scielo.php?script=sci_arttext&
pid=S003472992002000100008.

5. Cavalcanti TLO, Andrade WTL. Efeitos auditivos e
extra-auditivos decorrentes do ruido na saude do
dentista. R BrasCi Saude [peridédico na Internet]
2012 [Acesso em 11 de agosto de 2018]; 16(2)
[aproximadamente 6 p.] Disponivel em: http://
periodicos.ufpb.br/ojs/index.php/rbcs/article/
view/11869.

6. Lopes AC, Otowiz VG, Lopes PMB, Lauris JRP,
Santos CC. Prevaléncia de perda auditiva induzida
por ruido em motoristas. Int. Arch. Otorhinolaryngol.
[periédico na Internet] 2012 [Acesso em 11 de
agosto de 2018]; 16(4) [aproximadamente 5 p.]
Disponivel em: http://www.scielo.br/scielo.php?pid
=5180948642012000400013&script=sci_abstract.

doi: 10.1590/1982-0216/201921316018 | Rev. CEFAC. 2019;21(3):e16018



12/14 | Pimenta AS, Teixeira CF, Silva VM, Almeida BGP, Lima MLLT

10.

11.

12.

13.

14.

15.

Brasil. Ministério da Previdéncia e Assisténcia
Social. OS/INSS n9608, de 05/08/1998. Norma
Técnica sobre Perda Auditiva Neurossensorial
por Exposicdo Continuada a Niveis Elevados de
Pressdo Sonora de Origem Ocupacional. Brasilia:
DiarioOficial da Republica Federativa do Brasil;
1998.

Niosh - National Institute for Occupational Safety
and Health. Preventing occupational hearing loss —
a practical guide. DHHS Pub. 1996. p. 96- 110.
Saldanha Junior OM. Protocolo para auditoria do
programa de conservacao auditiva: uma proposta
alinhada a legislagdo brasileira [dissertacdo]. Belo
Horizonte (MG): Centro de Gestao Empreendedora:
Nucleo de Poés-graduacao e Pesquisa (FEAD);
2009.

Souza DBL, Abbad G, Gondim SMG. Modelos
l6gicos na avaliagdo de um mestrado profissional:
um exemplo de aplicagdo. RBPG [periddico na
Internet] 2017 [Acesso em 20 de outubro de 2018];
14 [aproximadamente 19 p.] Disponivel em: http://
ojs.rbpg.capes.gov.br/index.php/rbpg/article/
view/1429/pdf.

Mayne J. Addressing attribution through
contribution analysis: using performance measures
sensibly. Can. J. Program Eval. [periddico na
Internet] 2000 [Acesso em 03 de setembro]; 16(1)
[aproximadamente 24 p.] Disponivel em: https://
pdfs.semanticscholar.org/7501/501b7fb4ee9f3198
5540f3e1ca661f262ec6.pdf.

Renger R, Titcomb A. A three-step approach
to teaching logic models. Am. J. Eval.
2002;23(4):493-5083.

Vitorino SAS, Cruz MM, Barros DC. Validation
of the theoretical logical model for food and
nutritional surveillance in primary care. Cad. Saude
Publica [periodico na Internet] 2017 [Acesso em
13 de outubro]; 33(12) [aproximadamente 23
p.] Disponivel em: http://www.scielo.br/scielo.
php?pid=S0102-311X2017001204001 &script=sci
abstract.

Bezerra LC de A, Cazarin G, Alves CK de
A. Modelagem de programas: da teoria a
operacionalizacdo. In: Samico |, Felisberto E,
Figueird AC, Frias PG (orgs). Avaliagdo em saude:
bases conceituais e operacionais. Rio de Janeiro:
MedBook; 2010. p. 65-78.

Cassiolato M, Gueresi S. Como elaborar modelo
I6gico: roteiro para formular programas e organizar
avaliagdo. Brasilia: 2010.

Rev. CEFAC. 2019;21(3):e16018 | doi: 10.1590/1982-0216/201921316018

16.

17.

18.

19.

20.

21.

22.

Brasil. Ministério do Trabalho e Emprego. Portaria
MTE n.2 3.214, de 08 de junho de 1978. Norma
Regulamentadora n26 - Equipamento de Protecao
Individual — EPI [Internet]. Brasilia: Diario Oficial da
Republica Federativa do Brasil, 06/07/78. [Acesso
em 10 agosto de 2016]. Disponivel em: http://
trabalho.gov.br/images/Documentos/SST/NR/NR6.
pdf.

Brasil. Ministério do Trabalho e Emprego. Portaria
MTb n.2 3.214, de 08 de junho de 1978. Norma
Regulamentadora n27 - Programa de Controle
Médico de Saude Ocupacional [Internet]. Brasilia:
Diario Oficial da Republica Federativa do Brasil,
06/07/78. [Acesso em 10 de agosto de 2016].
Disponivel ~em:  hitp://trabalho.gov.br/images/
Documentos/SST/NR/NR7.pdf

Brasil. Ministério do Trabalho e Emprego.
Portaria GM/SSSTb n225, de 29/12/1994. Norma
Regulamentadora N°9 - Programa de Prevencao de
Riscos Ambientais [Internet]. Brasilia: Diario Oficial
da Republica Federativa do Brasil, 30/12/1994.
[Acesso em 10 de agosto de 2016]. Disponivel em:
http://trabalho.gov.br/images/Documentos/SST/
NR/NR-09.pdf.

Brasil. Ministério do Trabalho e Emprego. Portaria
MTb n.2 3.214, de 08 de junho de 1978. Norma
Regulamentadora n215 - Atividades e Operagdes
Insalubres [Internet]. Brasilia: Diario Oficial da
Republica Federativa do Brasil, 06/07/78. [Acesso
em 10 de agosto de 2016]. Disponivel em: http://
trabalho.gov.br/images/Documentos/SST/NR/
NR15/NR-15.pdf.

Fundacentro. NHO 01- Procedimento técnico:
Avaliagdo ocupacional ao ruido. [Internet]. 2001.
[Acesso em 20 de julho de 2016]. Disponivel em:
http://www.fundacentro.gov.br/biblioteca/normas-
de-higieneocupacional/pu blicacao/detalhe/2012/9/
nho-01-procedimento-tecnico-avaliacao-da-expo
sicao-ocupacional-ao-ruido.

Guerrero AVP. Avaliabilidade do pacto pela reducao
da mortalidade infantil nas regi6es Amazénia legal
e nordeste do Brasil: descricdo do programa e
construgao do modelo légico [dissertagao]. Recife
(PE): Centro de Pesquisas Aggeu Magalhaes,
Fundagdo Oswaldo Cruz, Mestrado em Saude
Coletiva; 2010. [Acesso em 23 de abril de 2018].
Disponivel  em: http://www.cpgam.fiocruz.br/
bibpdf2011guerrero-avp.pdf.

Denis J, Champagne F. Andlise de implantagéo. In:
Hartz ZMA (org). Avaliacao em saude: dos modelos



23.

24,

25.

26.

27.

28.

29.

30.

conceituais a pratica na analise de implantagao de
programas. Rio de Janeiro: Ed. Fiocruz; 1997. p.
49-88.

Lynn MR. Determination and quantification of
content validity. Nurs Res. 1986;35(6):382-5.

Azevedo SB, Leal LP, Lima MLLT, Griz SMS. Pratica
dos enfermeiros na atencdo a salde auditiva
infantil. Rev Esc Enferm USP [periddico na Internet]
2014 [Acesso em 18 de outubro de 2018]; 48(5)
[aproximadamente 8 p.] Disponivel em: http://
www.scielo.br/pdf/reeusp/v48n5/pt0080-6234-
reeusp-48-05-865.pdf.

Berk RA. Importance of expert judgment in
content- related validity evidence. West J Nurs Res.
1990;12(5):659-71.

Davis LL. Instrument review: getting the most from
a panel of experts. Appl Nurs Res.1992;5(4):194-7.

Tikka C, Verbeek JH, Kateman E, Morata TC,
Dreschler WA, Ferrite S. Interventions to prevent
occupational  noise-induced  hearing  loss.
Cochrane Database Syst. Rev. [periddico na
Internet] 2017 [Acesso em 19 de janeiro de 2019];
7: [aproximadamente 5 p.] Disponivel em: https://
www.cochrane.org/CD006396/OCCHEALTH _
interventions-prevent-hearing-loss-caused-
noise-work.

Dantas ANM, Higuch MIG. Abordagem dos
profissionais de salude frente ao programa de
prevencao de perda auditiva no polo industrial
de Manaus. Rev. CEFAC [periddico na Internet]
2012 [Acesso em 21 de janeiro de 2018]; 15(6):
[aproximadamente 8 p] Disponivel em: http://www.
scielo.br/pdf/rcefac/v15n6/v15n6a03.pdf.

Niquini RP, Bittencourt SA, Lacerda EMA, Saunders
C, Leal MC. Atencado nutricional no pré-natal de
baixo risco do Sistema Unico de Salde: teoria
e modelizagcdo. Rev. Bras. Saude Mater. Infant.
[periddico na Internet] 2013 [Acesso em 09 de
setembro de 2018]; 13(4): [aproximadamente
13 p.] Disponivel em: http://www.scielo.
br/scielo.php?script=sciarttext&pid=S151
938292013000400345&Ing=en.

Fundacentro. Guia de diretrizes e parametros
minimos para a elaboragdo e a gestdo do PCA.
[Internet]. 2018. [Acesso em 20 de janeiro de
2019]. Disponivel em: http://www.fundacentro.
gov.br/biblioteca/biblioteca-digital/publicacao/
detalhe/2018/9/guia-de-diretrizes-e-parametros-
minimos-para-a-elaboracao-e-a-gestao-do-pca

31.

32.

33.

34.

35.

36.

37.

38.

39.

Flowchart of the hearing conservation program | 13/14

Wong LLN. Assesment of speech intelligibility in
noise with the Hearing in Noise Test. Int J Audiol.
2008;47(6):356-61.

Arieta AM, Couto CM, Costa E. Speech perception
test HINT Brazil in groups of subjects exposed
and not exposed to occupational noise. Rev.
CEFAC |[periddico na Internet] 2013 [Acesso em
20 de outubro de 2018]; 15(4): [aproximadamente
9 p.] Disponivel em: http://www.scielo.br/scielo.
php?script=sci_arttext&pid=S1516-18462013000
400007&Ing=en&nrm=iso&ting=en

Morata TC, Little B. Suggested guidelines for
studying the combined effect of occupational
exposure to noise and chemicals on hearing. Noise
Health. 2002;4(14):73-87.

Morata TC, Campo P. Ototoxic effects of chemicals
alone or in concert with noise: a review of human
studies. Noise Health. 2002;4(14):15-24.

Oliveira WTGH, Andrade WTL, Teixeira CF, Lima
MLLT. Audicdo de trabalhadores antes e apds o
Programa de Conservacdo Auditiva. Rev. bras.
ciénc. salde. 2013;16(4):517-24.

Moreira AC, Gongalves CG de O. The effectiveness
of workshops in hearing health educational actions
developed with workers exposed to noise. Rev.
CEFAC [periddico na Internet] 2014 [Acesso em
20 de outubro de 2018]; 16(3): [aproximadamente
8 p.] Disponivel em: http://www.scielo.br/scielo.
php?script=sciarttext&pid=S1516-18462014000
300723&Ing=en&nrm=iso&ting=en

Bramatti L, Morata TC, Marques JM. Acoes
educativas com enfoque positivo em programa
de conservacdo auditiva e sua avaliacdo. Rev.
CEFAC [periodico na Internet] 2008 [Acesso em
20 de outubro de 2018]; 10(3): [aproximadamente
10 p.] Disponivelem: http://www.scielo.br/scielo.
php?pid=S1516-18462008000300016&script=sci
abstract&ting=pt.

Carvalhosa SF, Domingos A, Sequeira C. Modelo
l6gico de um programa de intervengao comunitaria
— GerAccbes. Andlise Psicolégica [periddico na
Internet] 2008 [Acesso em 26 de julho de 2018];
3(28): [aproximadamente 12 p.] Disponivel em:
http://repositorio.ispa.pt/bitstream/10400.12/61
52/1/2010_28%283%29_479.pdf.

Cavalcanti PCS, Gurgel Junior GD, Vasconcelos
ALR, Guerrero AVP. Um modelo l6gico da Rede
Cegonha. Physis. [periddico na Internet] 2013
[Acesso em 09 de setembro de 2018]; 23(4):
[aproximadamente 20 p.] Disponivel em: http://www.

doi: 10.1590/1982-0216/201921316018 | Rev. CEFAC. 2019;21(3):e16018



14/14 | Pimenta AS, Teixeira CF, Silva VM, Almeida BGP, Lima MLLT

scielo.br/scielo.php?pid=S0103-733120130004
000148&script=sci_abstract&ting=pt.

40. Padilha MA, Oliveira CM, Figueiré6 AC. Estudo de
avaliabilidade do Programa Academia Carioca da
Saude: desafios para a promogao da saude. Saude

Rev. CEFAC. 2019;21(3):e16018 | doi: 10.1590/1982-0216/201921316018

debate. [periddico na Internet] 2015 [Acesso em 09
de setembro de 2018]; 39(105) [aproximadamente
10 p.] Disponivel em: http://www.scielo.br/scielo.
php?pid=S0103-11042015000200375&script=s
ciabstract&ting=pt.



