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Methods: a methodological developmental research aimed to build the logical model of the
= Neonatal Hearing Screening Program and validate its content through a “consensus confer-

ence”. The research was carried out in three stages: 1) Literature review, analysis of the
normative documents, and official recommendations regarding the Neonatal Hearing
Screening; 2) Development of the logical model; 3) Validation of the logical model
through rounds of consultation with specialists.

Results: based on the documentary analysis, the logical model was designed in three
dimensions: (1) Education in Hearing Health, (2) Neonatal Hearing Screening, and
(3) Administration. It was validated based on the judgment of specialists in the field.
After the validation process, three variables in the “process” and one in the “structure”
aspects, were adjusted, whereas another two aspects in “process” were excluded.

Conclusion: the logical model presented the dimensions, activities, and results of the
Neonatal Hearing Screening Program in practical and clear terms. Hence, it is useful
not only to communicate and announce its results, but also to offer support to future
evaluative research in the field of neonatal hearing health.
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INTRODUCTION

The importance of universal neonatal hearing
screening (UNHS) has been recognized in Brazil and
in the world. It is the first step to provide an opportune
diagnosis of child hearing loss and it is the starting point
of the hearing health care process. It is responsible for
the early detection of hearing losses, ensuring that
newborns (NB) who failed the screening are diagnosed
and/or monitored through referrals to other levels of
health care'®.

Given its relevance, it is necessary to periodically
evaluate whether the neonatal hearing screening
program (NHSP) is actually achieving its obijectives,
for the benefits of the UNHS to be fully perceived and
quantified*®.

The Brazilian Federal Law 12.303/ 2010 makes it
mandatory that all maternities in the country perform
the infant hearing screening test free of charge, with
evoked otoacoustic emissions (EOAE). Nevertheless,
up to the present moment, no validated instruments
have been found in Brazil to evaluate either the NHSP
or the integration of its actions with primary health care
and the specialized high-complexity hearing health care
services, as recommended by the Ministry of Health’.

Furthermore, there is neither a national databank
to report the results of implementing the NHSP, nor
a national program to early detect hearing losses in
Brazil, as it happens in other countries*®.

Developing and validating an instrument to evaluate
the neonatal hearing screening services can contribute
to the Evaluation of Health Programs and Projects
and direct evaluations which, if regularly conducted,
can help in decision-making and monitoring of imple-
mented actions'®".

A validated instrument can also be the basis
for research in the field, helping to know better the
evidence of the contributions brought by the NHS to
the early diagnosis and intervention of hearing loss.
Moreover, it aids in the acquaintance with the difficulties
faced in local speech-language-hearing care. Hence,
future negotiations with the government can be attained
to reorganize and improve the NHSP, counting with the
cooperative actions of the network, permeated by the
flexibility in the organization of the services, respect for
the users, and interdisciplinary work™,
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To this end, when speaking of evaluating a
program, it is necessary that the one making the evalu-
ation get deeply acquainted with its short-, medium-,
and long-term objectives and monitor the components
— structure, process, and results —, as each one of
these has useful information to judge the quality of the
service. Hence, they can verify what has already been
accomplished, to have the means to plan future inter-
ventions, and put them into practice''-'.

The logical model (LM) is a visual scheme that
conceptualizes the links between the structures,
processes, and results the program intends to achieve.
It can be the first step in planning an evaluation'®e.
It has been put into use since the late 1960s in other
countries. In Canada, for instance, since the early
1980s, the government requires that logical models be
developed to evaluate federal interventions'+1S,

Developing an LM makes it easier to plan actions
and manage the program itself, offering the adminis-
trators a detailed view of its implicit aspects, describing
the main elements the program needs to have to work
properly, following the program’s objectives and the
established goals'-e.

This study aimed to develop and validate a logical
model of the Neonatal Hearing Screening Program in
the hearing health care network.

METHODS

This study was approved by the Research Ethics
Committee of the Universidade Federal de Pernambuco/
Centro de Ciéncias da Satide — UFPE, PE, Brazil, under
the evaluation report no. 2.695.541.

This qualitative research is a three-stage method-
ological development aiming to create and validate
a logical model of the Neonatal Hearing Screening
Program.

In the first stage, documentary research was
carried out regarding the Neonatal Hearing Screening
Program, reviewing the specialized literature, the
normative references of the Sistema Unico de Satide
(SUS, the Brazilian public health care system), and the
national legislation on the subject to design the logical
model®'”"%, The normative documents and official
recommendations used to design the logical model are
shown in Figure 1.
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*CONTENT

+ Establishes the National Hearing Health Care Policy
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>
Regulation GM/MS
N° 2.073/2004
.
>
Joint Committee on Infant
Hearing (Year 2007 Position
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>

«Principles and guidelines for programs of early detection and
intervention of hearing losses.
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hearing health - COMUSA

*Develops an evaluation of the UNHS, to guide the practice of the
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* Instructs the multiprofessional teams regarding the hearing health )
care in childhood, particularly the Neonatal heairng Screening, at
the various health care centers in the network.

* Institutes the Health Care Network for People with a Disability as
part of the Sistema Unico de Saude (public health care system)

+ Principles and guidelines for hearing detection and intervention

.
>
Federal Law 12.303/2010 otoacoustic emissions.
.
>
Health Care Guidelines in
Neonatal Hearing Screening
.
>
Resolution N° 793/2012
.
>
Joint Committee on Infant
Hearing (Year 2019 Position
Statement) programs
.

Source: Author of the research (2019).

Figure 1. Documents guiding the organization and structure of the Neonatal Hearing Screening services

The selected documents described the program’s
goals, objectives, principles, and activities. A script was
followed for in-depth reading, considering the following
questions: What problems were faced in the NHSP, and
what were their possible causes and consequences?
Who is the program’s target audience? What compo-
nents best represent it? What activities are necessary to
put an intervention into practice? What are the available
and necessary resources to achieve the program’s
objectives? What results can be achieved in the short,
medium, and long run?

In the second stage, after analyzing all the program’s
data in light of the question script, a provisional logical
model was developed containing dimensions, subdi-
mensions, structure, process, and results expected
from the Neonatal Hearing Screening Program. The
dimensions worked on at first in the LM were education
in hearing health, neonatal hearing screening (with
identification of risks, tests, and retest as subdimen-
sions), and administration.

In the third stage, the preliminary LM was submitted
for content validation. Specialists were consulted with

the “consensus conference” technique, proposed by
Souza, Vieira da Silva and Hartz®, a process structured
in three rounds of consultations. Its purpose is to obtain
a collective and qualified opinion on specific issues
until a consensus is achieved®9-22,

For this stage, a group of four specialist speech-
language-hearing pathologists was selected. They
were invited based on their involvement with the NHSP
or health policies, experience in the field of neonatal
hearing screening, and published research. Six
specialists were invited, selected at first by convenience
sampling, and afterward according to the inclusion
criteria. The specialists were selected considering their
experience in research, teaching, working directly with
the NHS in public and private hospitals and maternities
in Alagoas and Pernambuco, Brazil. Three of them had a
doctor’s degree and one, a specialization certificate. Of
the six specialists invited, four agreed to participate and
were considered for the study. There is no consensus
on either the number of judges for validation research
or its inclusion criteria. The group is formed depending
on the phenomenon being studied and the availability
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of participants who accept to contribute to the research.
Thus, it was formed by convenience sampling, consid-
ering the guidelines by Pasquali (1998)%, who suggests
that at least six judges participate in each stage of the
validation process.

Each specialist was sent an invitation e-mail with a
research presentation letter (invitation letter), containing
the list of documents that directed and grounded the
development of the LM. It also had the provisional
NHSP logical model for them to get acquainted with
and analyze beforehand, and instructions on how each
specialist was expected to evaluate it.

The first round had the remote participation of the
researchers. It consisted in taking an overall look at the
proposed NHSP logical model sent them via e-mail,
individually and independently evaluating the items,
analyzing each item’s quality and importance, writing
their qualitative suggestions beside each item, and,
if necessary, making changes and proposals to be
presented in the face-to-face meeting. The items in the
logical model were dimensions, structure, subdimen-
sions, process, results, and impacts.

The second round took place in a face-to-face
meeting when all the specialists signed the informed
consent form (ICF). Lynm?* states that in a validation
process there can be five or fewer specialists; when
this is the case, it is recommended that everyone agree
regarding the content validity for it to be considered
a reasonable representation of the potential range of
classifications.

The preliminary NHSP logical model was presented,
point by point, with the effective participation of the
invited specialists, who had the opportunity to bring
forward their opinions, observations, questions, and
suggestions from the first round. This open discussion
contributed not only to exchange information but also
to mature the opinions based on critical thinking and
systematized ideas. Hence, the group consensus made
the decision-making easier.

The researcher recorded the meeting in audio upon
the participants’ consent. The answers, ponderings,
and suggestions brought up during the meeting were
qualitatively analyzed. The researcher analyzed the
answers during the meeting and afterward, verifying
the notes handed by the specialists at the end of the
discussion, besides repeatedly revisiting and analyzing
the meeting through the recording. After the results had
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been evaluated, a new LM was proposed, incorporating
the suggestions presented by the participants.

In the third round, also remote, the logical model
was resent via e-mail to the four researchers who
participated in the face-to-face meeting for them to
know the final result and offer new considerations
about the material presented. Since no new proposals
were made, it was considered as a consensus on the
model presented.

RESULTS

The logical model of the Neonatal Hearing
Screening Program, after analyzing the documents,
was developed in the following dimensions: Education
in Hearing Health (with no subdimensions), Neonatal
Hearing Screening (whose subdimensions were identi-
fication of the risks, test, and retest), and Administration.

The consensus was achieved in the aspects of
dimension, subdimension, structure, process, results,
and impact.

After the researchers had analyzed the LM, the
variables unanimously considered important remained
in it.

Hence, in the total, three variables in “process” and
one in “structure” were adjusted. Two variables were
excluded from “process” — the first, in Neonatal Hearing
Screening, “identification of the risks” subdimension:
“Hearing monitoring of all neonates and infants with
risk indicators for hearing loss (RIHL)”; the second,
in Administration: “Execution of the Neonatal Hearing
Screening Program”.

Moreover, one of the specialists suggested two
subdimensions to be included in Education in Hearing
Health: 1) “Diagnosis of the community”, and 2)
“Instructive actions”. Another specialist proposed that
the activity “Instruct and welcome the parents in all
stages of the program” be included in the “Instructive
Actions” subdimension. The whole group came to a
consensus regarding these inclusions.

The logical model resulting from the validation
process is presented in Figure 2, comprising the
three dimensions: (1) Education in Hearing Health,
encompassing the “Diagnosis of the community” and
“Instructive actions” subdimensions; (2) Neonatal
Hearing Screening, with the three subdimen-
sions: identification of the risks, test, and retest; (3)
Administration.
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SuB RESULTS IMPACT
DIMENSION DIMENSIONS TRUCTURE PROCESS (short/medium) (long run)
© E
§ E 3 Settings to - Mapping the risk indicators for hearing loss (RIHL) - Directing the hearing health actions according to the
S = develop the in the community. specificities of the population for whom they are meant.
= 3 actions.
- Posting information in maternities, outpatient centers,
and primary health care (PHC) regarding the RIHL,
- and the importance of immunization, continuing - Greater knowledge available to the population.
E the prenatal care, and performing the NHS to early
£ detect hearing loss (HL).
% - Conducting conversation circles with the health
E 2 professionals working at the maternities, outpatient | - Increased integrated work involving the disciplines and
- ,C:’ centers, PHC, Family Health Strategy, and sectors and the collective practices in hearing health
E 2 Extended Family Health Care Center regarding problem- solving.
= = the importance of the NHS.
=
S = - Increased level of autonomy and awareness of
é E pregnant women and their relatives regarding the
= - Conducting conversation circles with groups of importance of early detecting hearing loss for the
pregnant women and their relatives. baby’s hearing and language development, of sharing
Material the responsibility for the necessary hearing health care Maximization
resources: of the newborn in the first years of life. of linguistic
Informative - i
terial - Instructing and welcoming the parents in all the Hulmarlnzed helth cgrel an_d.adequate procedure_s., competence,
material, considering each baby’s individuality and the specific bionsychosocial
dical records stages of the program. ) psy
Tgtllet ) needs of each family cared for. development
=R equipment, and literacy learning
2x databank. in children
?;‘-, E - [dentifying the RIHL with anamnesis and - Adequate interventions according to each baby and with deafness
E = consultations to the medical records. their family’s specificities. or hearing loss.
835
- Examine all the newborn babies with otoacoustic
g emissions after the first 24 hours of life and before - Early detection of cochlear hearing losses.
E hospital discharge.
w N -
S - Examining all the babies that has RIHL with A-BAEP e e e
b diagnosis, and elimination of false-positive results.
= " - N .
= ) Recordlr}g i TEStL (i 35 the el TNz - Referrals and instructions adequate to continuing the
o e record, Child Health Booklet, and available databank, by o —
- . the professional who examined the baby. '
g E resourees: Welcoming the family and informed parents regardin:
% = Speech- ) - Offering humanized health care and informing hegarin and Xllan uage develop ment garding
o language-hearing the result of the test to the parents/guardians, 9 guag prment.
therapists ; - Greater adherence of parents/guardians to the NHS
pists, welcoming them.

physicians, health
administrators,
primary
health care
professionals.

recommendations and the retest.

- Including the name of the mothers in a control list,
with the address and phone number of those whose
newborns and infants failed the test and will need to be
retested, as well as those who passed the NHS,
but presented RIHL, to be actively sought.

- Ensuring that the retest is performed, as well as the
hearing monitoring

Figure 2. Logical Model of the Neonatal Hearing Screening Program (To be continued)
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SUB RESULTS IMPACT
DIMENSIONS DIMENSIONS STRUCTURE ACTIVITIES/PROCESSES (short/medium) (long run)
- Repeating the OAE examination within 30 days . ) .
- Decrease in unnecessary referrals for diagnosis.
Settings to from the test.
develop the - Performing immediately the A-BAEP in the babies - Elimination of false-positive results
actions. who failed the retest with OAE. ’
- Welcoming the parents when informing them - Humanized care, shared responsibility,
of the result of the retest. and continuity of health care.
- Recording the result of the retest in the baby’s ) .
] ) } ) - Referrals and instructions adequate
= medical record, Child Health Booklet, and available for continuing health care
E databank, by the professional who examined the baby. ’
= - Referring immediately to the baby who failed the
3 = retest and is with suspicion for hearing loss to undergo
E ‘é a diagnostic evaluation with an otorhinolaryngologist - Continuous health care in the high-complexity
E o and speech-language-hearing therapist at the specialized hearing health care network for babies
= Specialized Rehabilitation Centers (SRC) with the who passed the NHS but will need hearing monitoring,
= Hearing Rehabilitation Service and to the and for those who failed the NHS, in order to be
E High-Complexity Hearing Health Care Services diagnosed by the third month of life and start
= accredited by the Ministry of Health. rehabilitation by the sixth month of life.
- Referring to hearing monitoring the babies who failed
in the OAE records but passed the A-BAEP Maximization
- Instructing parents/guardians about the importance of linguistic
Material of hearing monitoring and the need to undergo competence,
resources: otorhinolaryngological and speech-language-hearing | - Decrease in the rates of nonadherence to the referrals. | biopsychosocial
Informative assessment in specialized care when the infant is development,
material, 7 to 12 months old. and literacy learning
medical records, [~ coorginating the NHS with the other health services ) ) in children
equipment, | throuqh partnerships between institutions, and between S ETAAT L ALY with deafness
databank. institutions and local entities, to develop hearing health | M"Y WBGEETIRTS, EMITIEINE, A MEEIs | @7l (e,
promotion initiatives, including partnerships with the 1 h.e ALY llaljguage d_e VLSRG
A : A in the specialized services.
centers specialized in diagnosis and rehabilitation.
- Ensuring that the subsequent stages of functional
- Promoting partnerships with social work teams diagnosis and rehabilitation, through the integration of
allocated where the NHSP is set, to ensure the referral the NHSP with the specialized hearing rehabilitation
E of the children who were sent for retest and diagnosis centers (SRC) and diagnosis.
5 at the specialized centers. - Getting feedback on the actions carried out by
2 the NHS for future evaluations of the program.
= - - ”
S - Using the validated NHSP evaluation instrument oLeentof an sialaton mnese
= Human to quantify and qualify the results of the NHS. .
resources: and regulatory agencies.
Speech-language- - Verification of the quality criteria achieved
hearing therapists, } - by the NHSP.
physicians, heatn | V211210 and mentorng e esuls ofhe NHS 1 Availability of the NHS data to health professionals,
administrators, In an electronic databank. regulatory and surveillance agencies,
primary and the scientific community.
health care - Ensuring the functioning, calibration, I - ) )
professionals. and maintenance of the equipmen. - Providing reliable examinations and quality services.

Source: Author of the research (2019).

Figure 2. Logical Model of the Neonatal Hearing Screening Program (Conclusion)
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DISCUSSION

The proposal of NHSP modelization aims to give
support for the periodical evaluations and interventions
to follow the logic for which the program was created,
instead of merely basing it on hypotheses or implicit
knowledge'®®.

In this regard, the documentary research was indis-
pensable, as it made it possible to scrutinize every
detail of the program in the stages that constitute it.

In the second round of the LM validation, “Hearing
monitoring of all neonates and infants with risk
indicators for hearing loss (RIHL)” was excluded.
This decision is justified, as the NHSP LM in question
intends to describe the initial steps of the NHS —i.e., the
prevention and detection of hearing loss.

These stages aim to promote educative actions,
identification of risks, the performance of the hearing
screening at birth, and coordination of NHS with other
levels of health care, to ensure the baby an adequate
referral and increase the parents’ adherence to the
referrals to subsequent stages in the program. The
subsequent stages are the ones that encompass the
hearing monitoring, diagnosis, and rehabilitation in the
hearing health network®2s,

Therefore, since the hearing monitoring belongs
to a post-screening, post-detection stage, the above-
mentioned variable was excluded from the “Neonatal
Hearing Screening” dimension. Monitoring will be
mentioned in the logical model when dealing with the
baby’s referral for follow-up in the specialized network,
as recommended in the normative documents — e.g.,
the Health Care Guidelines in Neonatal Hearing
Screening®2®.

The specialists’ contribution to the dialectical
process took place in the face-to-face meeting held
to validate the model presented. Moreover, different
issues were brought up, such as the inclusion of the
subdimensions 1) “Diagnosis of the community” and 2)
“Instructive actions” in Education in Hearing Health.

This first point, although not approached in the
normative documents, is an advance in NHSP actions.

The suggestion to include “diagnosis of the
community” was due to the need to get acquainted with
the profile of the community where the NHSP is located,
to map the risk indicators for hearing loss (RIHL) in the
community. Hence, the epidemiologic, socioeconomic,
and demographic profile of the families whose babies
were submitted to NHS should be traced to feed the
databank. Then, based on the perception of the local
needs, the NHSP will be able to direct its research and
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actions having in view the specificities of that particular
population.

In the second point, “instructive actions”, the
specialists pointed out the need to inform the parents
about the importance of immunization to prevent
hearing losses, as well as attending prenatal care.
Even though the NHS has been mandatory nationwide
since 2010, the unawareness of the population is still
notorious regarding the examination and its benefits.

Further in “instructive actions”, it was discussed the
unfeasibility of holding formal meetings or speeches
with the relatives and health professionals who work in
the setting where the NHS takes place.

It was stated that such activities usually do not
produce the expected results because, according to
the specialists present at the meeting, the parents do
not attend them. For instance, the meetings are held
in days and hours different from the prenatal care and,
after the baby is born, neonatal nursing. Likewise, the
health professionals (greatest partners of the NHS)
do not attend the formal meetings due to their intense
routine of daily activities, for example.

For the NHS to be successful and for the subse-
quent stages of diagnosis and rehabilitation to take
place, the people involved need to talk — physicians,
nurses®, community health agents, parents, relatives
etc. Hence, to minimize the difficulties in interpersonal
and interprofessional dialogue, it was suggested that
the speech-language-hearing therapists and physi-
cians directly involved with the NHS conduct these
instructive actions. The suggestion was that they take
place in conversation circles in the settings where these
parents and health professionals usually are (waiting
rooms, clinic meetings, and others) for a more efficient
exchange of information.

Including this type of activity in the NHS services can
narrow the relationship not only with the community but
especially with the professionals directly or indirectly
involved with the NHSP. Moreover, it is a step toward
cooperation with the hearing health care network,
as the exchange of information will enable the health
professionals to work together with the NHS, providing
the necessary instructions to the parents and adequate
referrals to the babies?.

Having conversation circles with the relatives,
besides approaching the prevention and the impor-
tance of the NHS to early detect hearing losses,
involves the parents in sharing the responsibility. One
of the greatest hindrances to the success of the NHSP
has been, from its beginning, the parents’ and relatives’
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nonadherence to the referrals for retest, diagnosis, or
even to start and continue the rehabilitation itself?"22.

Thus, the process of developing and validating
the logical model of the Neonatal Hearing Screening
Program, described in this article, achieved its goal to
outline the ideal functioning of the program, scrutinizing
every detail in its constituent stages. It is expected
that the presentation of a modelization-based evalu-
ative instrument will boost the creation of the National
Neonatal hearing Screening Program, the emergence
of new government policies, and the establishment of a
national databank where epidemiologic data regarding
the prevalence of hearing loss in the country can be
entered and analyzed, besides identifying the actual
contribution the NHSP has been making to the society
at large.

The research is admittedly limited for encompassing
only specialists from the Northeast Region of Brazil and
for having the minimum number of specialists for its
validation. Hence, it is suggested that the instrument be
administered in the field and, after these experiences,
adjustments and new evaluations be made considering
the whole set of indicators.

CONCLUSION

The logical model proposed in this paper was able
to expose the dimensions, activities, and results of
the Neonatal Hearing Screening Program in practical
and clear terms. Hence, it can be useful not only in
the process of communicating and announcing its
results, but also in offering support for future evaluative
research in the field of neonatal hearing health.

Perhaps, the emergence of a modelization-based
evaluative instrument will boost the creation of a
National Neonatal Hearing Screening Program, new
government policies, and a national databank for the
storage and analysis of epidemiologic data regarding
the prevalence of hearing loss in the country, besides
identifying the actual contribution the NHSP has been
making to the society at large.
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Erratum

In the article, “Development and validation of
the Logical Model of the Neonatal Hearing
Screening Program”, with DOl number:

10.1590/1982-0216/202022414019, published in the
journal Revista Cefac 2020;22(4):e14019, in Figure 1

(page 3):

Where it was:
The figure with the text in the wrong language.

Read:
The figure with the text in the correct language.
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