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ABSTRACT
Purpose: to validate an indicator matrix to assess the Neonatal Hearing Screening Program 
(NHSP). 

Methods: methodology development research. A total of 13 speech-language-hearing 
therapists with a specialization in audiology and/or at least three-year experience in 
neonatal hearing screening participated in the validation process. Quantitative and 
qualitative data were collected to develop the indicator matrix, which was then submitted 
to the validation process. The results of the specialists’ evaluation, in this stage, were 
quantitatively analyzed with the item content validation index (I-CVI) and scale content 
validation index (S-CVI). 
Results: regarding the indicators classified as quite or fully adequate, the mean I-CVI 
was the same as the mean S-CVI (0.95), evidencing excellence in their content validity. 
Concerning the scores classified as quite or fully adequate, the I-CVI mean was also 
identical to that of S-CVI (0.83), thus, reaching a consensus. 
Conclusion: this matrix with 33 indicators that had their content validated with consen-
sus, will consistently contribute to assessing NHS services in Brazil.
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INTRODUCTION
In the field of health assessment, indicator matrices 

are tools that facilitate the organization, design, and 
analysis of programs. They are made up of criteria 
and indicators that help analyze and interpret infor-
mation, besides making it easier to organize and plan 
data collection, and develop assessment instruments, 
analysis techniques, and result presentation1.

The purpose of the Neonatal Hearing Screening 
Program (NHSP) is the timely detection of hearing loss 
(HL) in babies, from their first 24 hours of life up to three 
months old. It is part of a set of actions that must be 
performed aiming at the comprehensive hearing health 
care in childhood: screening, monitoring, and following 
up the hearing and language development, diagnosis, 
and (re)habilitation2.

The NHSP must be an integral part of the Health 
Care Network for People with a Disability and the 
mother/child follow-up actions, and be coordinated 
with primary health care to ensure the monitoring and 
follow-up of hearing and language development, and 
the adherence to referrals to the specialized services2,3. 

By employing a validated instrument, it is possible to 
know better the evidence of the contribution of NHS to 
the timely diagnosis and intervention in hearing. Also, 
considering the local difficulties to receive speech-
language-hearing health care, future negotiations 
with the government can be made to reorganize and 
improve the NHSP. Hence, the actions can be coordi-
nated in a network, permeated by a flexible service 
organization, respect to the users, and interprofessional 
work4.

In the literature, various articles are available 
reporting the results obtained with the NHSP in 
screening services of different countries5-9. However, 
as far as Brazil is concerned, the publications that were 
found only demonstrated such results at a local level, 
not denoting the nationwide situation10-13.

Thus, the indicator matrix can become a research 
instrument, and particularly an assessment instrument. 

For this to happen, the indicators contained in the 
matrix must be validated by a group of specialists13.

It is through such a validation process that this 
instrument will be able to generate valid and reliable 
results, making it widely useful in the clinical practice 
and research in the field of public health. Moreover, it 
will be an aid in other fields, including the assessment 
of speech-language-hearing services14. 

This paper aimed to develop and validate the NHSP 
Indicator Matrix in the hearing health care network. 

METHODS

The research was approved by the Research Ethics 
Committee (REC) of the Universidade Federal de 
Pernambuco/Department of Health Sciences – UFPE, 
PE, Brazil, under evaluation report number: 2.695.541.

This study was designed as a methodological devel-
opment research whose purpose was to develop an 
instrument to assess the NHSP. 

The study sample comprised 13 speech-language-
hearing therapists that contributed to the consensus 
group to validate the indicator matrix. The specialists 
were selected based on the following criteria: being 
either speech-language-hearing therapists or otorhino-
laryngologists specialized in audiology and/or experi-
enced in coordinating/performing NHS for at least three 
years.

Quantitative and qualitative data were collected do 
develop the indicator matrix.

The study was conducted in two different stages: 
1st) development of the NHSP indicator matrix in the 
hearing health network; 2nd) validation of the indicator 
matrix to assess the NHSP.

In the first stage, the NHSP indicator matrix was 
developed based on the NHSP logical model proposed 
and validated by Pimentel, Figueiredo, and Lima15 in 
a previous study. The logical model is summarized in 
Figure 1. 

Pimentel MCR, Figueiredo N, Lima MLLT Neonatal Hearing Screening Indicator Matrix
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Henceforth, the indicator matrix was developed, 
encompassing the aspects of Structure and Processes, 
and containing criteria, indicators, dimensions, subdi-
mensions, and the expected score (Figure 2).

In the second stage of the research, the indicator 
matrix was assessed in consultation with professionals 
experienced in the field of NHS.

In this study, 26 specialists (23 speech-language-
hearing therapists and three otorhinolaryngolo-
gists) were contacted, using the snowball sampling 
technique16 – in which a specialist indicates others that 
meet the profile necessary to the research. They worked 
in the Brazilian states of Alagoas, Amazonas, Paraíba, 
Pernambuco, São Paulo, Sergipe, and in the Federal 
District, and their titles included, at least, specialization/
residency, with experience in implementing, coordi-
nating, and/or performing NHS17.

According to the literature18-20, the participants of the 
research, besides being experts or having knowledge 
of the phenomenon, must be available and motivated 
to participate in the different stages of the study. In their 
selection process, they were contacted via phone call 
and sent an invitation letter, justifying the research, and 
clarifying the importance of their participation. 

When contacted via phone call, only two specialists 
did not confirm their participation – one otorhinolaryn-
gologist and one speech-language-hearing therapist. 
After the other ones expressed their willingness to 
participate in the research and confirmed their electronic 
address for further communication throughout the data 
collection process, they were sent an e-mail with the 
invitation letter presenting the research, the informed 
consent form (ICF) for formal authorization, an online 
form with a questionnaire for a brief characterization of 
these specialists, and a Microsoft Excel spreadsheet 
with the NHSP indicator matrix for them to evaluate and 
fill out.

After the e-mails had been sent with the said 
material, 17 specialists (65.3%) answered the online 
form. Of these, four answered only the form; since they 
did not return the indicator matrix, they were excluded 
from the research. Those who effectively participated 
in the research were 13 specialists (50% of all those 
invited). 

The filled-out forms were analyzed, and the data 
contained in the indicator matrix were processed 
according to the validation criteria described below.

Source: Authors of the research (2019).
Captions: RIHL: risk indicators for hearing loss; NHS: neonatal hearing screening; FHS: family health strategy.

Figure 1. Summarized logical model of the Neonatal Hearing Screening Program
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The professionals were asked to evaluate the 
suggested score for each indicator and classify it as: 
(1) Inadequate, when they strongly disagreed; (2) Little 
adequate, when they disagreed; (3) Quite adequate, 
when they agreed; and (4) Fully adequate, when they 
strongly agreed.

The specialists were also instructed to suggest a 
new score for each indicator in case they did not agree 
with the one proposed by the researcher.

The results of the specialists’ evaluation were quali-
tatively (with the analysis of the comments registered 
by them) and quantitatively analyzed (with the item 
content validation index [I-CVI] and scale content 
validation index [S-CVI]18-20), as described below:

I-CVI =
 Number of specialists that classified the item as 3 or 4

     Total number of specialists

The individual item content validity is the proportion 
of specialists that classified the item according to its 
relevance or suitability19. 

Hence, on a scale in which 1 represents an inade-
quate item and 4, a fully adequate item, the real CVI is 
the proportion of items the specialists classified as 3 or 
418. 

The condition required to validate each item of the 
matrix was that its I-CVI value be equal to or above 
0.80, categorizing it as adequate. In case the I-CVI were 
considered inadequate, i.e., obtaining a value below 
0.80, the item would have to be either eliminated or 
(if any of the specialists had suggested alterations to 
adequate the item) maintained, though modified.

After calculating the I-CVI for each item, the S-CVI 
was calculated, following this formula:

S-CVI =
 Number of items classified as 3 or 4

             Total number of indicators

The S-CVI must be equal to or above 0.90 to charac-
terize excellence in content validity19,20.

After the specialists’ evaluation, the answers were 
tabulated and separated by indicators and suggested 
scores. Hence, the I-CVI was calculated, and so was 
the S-CVI afterward.

The specialists judged each indicator regarding 
nomenclature suitability, clarity, objectivity, and appli-
cability. These items were presented as options in the 
assessment matrix sent to each one of them.

Then, they were invited to evaluate whether the 
indicator in question was appropriate to assess the 
NHSP, based on the selected aspects.

To this end, a Likert-like scale18-20 was used, catego-
rizing the indicator evaluation as: (1) Inadequate, when 
the four aspects (nomenclature suitability, clarity, objec-
tivity, and applicability of the indicator) were absent; (2) 
Little adequate, when only one aspect was present; 
(3) Quite adequate, when two or three aspects were 
present; and (4) Fully adequate, when the four aspects 
were present. 

The score distribution was also evaluated by 
the specialists during the validation process. It was 
proposed that its measurement be based on the 
distribution between Structure and Process. The 
total score given to Structure was 30 points, while to 
Process, it was 70 points, totaling 100 points. Those of 
Process were subdivided into dimensions, as follows: 
hearing health education (10 points), neonatal hearing 
screening (50 points), and administration (10 points).

In principle, this individual indicator score was 
evenly distributed by the researcher and demonstrates 
the degree of importance each aspect (Structure and 
Process) has within the NHSP. This distribution was 
predetermined by the specialists that participated in the 
validation of the NHSP logical model, in the first stage 
of the research.

The score to be analyzed by the specialists was 
evenly distributed into the following dimensions: 
facilities, material resources, and human resources (2 
points/indicator); hearing health education (2 points/
indicator); neonatal hearing screening – which was 
given a higher score (5 points/indicator); and adminis-
tration (2.5 points/indicator).

It should be highlighted that the researcher chose 
to evenly distribute these points so the judges’ analysis 
would not be positively or negatively influenced.
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RESULTS
The indicator matrix that resulted from the validation 

process is shown in Figure 2.

INDICATOR MATRIX FOR THE ASSESSMENT OF THE NEONATAL HEARING SCREENING PROGRAM 

ASPECT CRITERIA INDICATOR
EXPECTED 

SCORE SCORE DISTRIBUTION

ST
RU

CT
UR

E

FACILITIES

Room to perform the 
NHS

1. At least one room available for the NHSP activities. 2.5 2.5 points = if there is a room for the NHSP activities. 
0 points =  if there is not a room for the NHSP activities. 

Room for educational 
activities

2. At least one room designated for educational activities in 
the maternity hospital or community health center

1 1.0 point =  if there is a room for educational activities. 
0 points =  if there is not a room for educational activities.

MATERIAL RESOURCES

Desk 3. Desk to help register the NHS. 1 1.0 point = if there is a desk in a room set apart for the NHSP.
0.5 point = if there is a desk shared with other health professionals 
in a shared room. 
0 points = if no desk is available. 

Chairs 4. Chairs to accommodate the speech-language-hearing 
therapists, mothers, and companions.

1 1.0 point = if there are two or more chairs. 
0.5 point = if there is only one chair.
0 points = if no chair is available. 

Closet 5. Closet to store the material and equipment necessary to 
perform the NHS.

1 1.0 point = if there is one closet. 
0 points = if no closet is available. 

Sink 6. Sink/toilette where the NHS is performed. 1 1.0 point = if there is a sink. 
0 points = if no sink is available.

Personal protective 
equipment and hygiene/
sterilization material for 
the olives, sinks, and 
other materials used in 
the NHS.

7. At least five items of  personal protective equipment and 
hygiene/sterilization material for the olives, sinks, and other 
materials used in the NHS: medical coat, gloves, cotton, 
neutral detergent, 70%  alcohol, and hypochlorite or other 
sterilization material.

2.5 2.5 points = if the five items or more are available.
1.5 point = if at least three or four items are available.
0.5 point = if up to items are available.
0 points = if only one or none of the items is available.

Informative material 8. Informative material on the theme  (poster, banner, 
booklets, leaflets).

1 1.0 point = if at least one of these items is available: poster, banner, 
booklets, leaflets.
0 points = if no informative material is available.

Medical records 9. Using the baby’s medical record to register the NHS 
results. 

1 1.0 point = if there is a medical record. 
0 points =  if there is no medical record.

Personal Child Health 
Record

10. Using the  Personal Child Health Record to register the 
NHS results.

1 1.0 point = if there is the Personal Child Health Record
0 points =  if there is no Personal Child Health Record

Equipment: Otoacoustic 
Emissions and a-BAEP

11. Equipment for the physiological and electrophysiological 
hearing assessment.

5 5.0 points = if the two devices are available: Otoacoustic Emissions 
and a-BAEP.
2.5 points = if only one device is available.
0 points = if no device is available.

Computer with Internet 
access

12. Computer with Internet access to be used exclusively 
for the NHS.

2 2.0 points = if there is a computer with Internet access to be used 
by NHSP. 
1.0 point =  if there is a computer with no Internet access to be used 
by NHSP.
0 points = if no computer is available. 

Computerized database 13. Computerized database to register and follow up the 
NHS results.

2.5 2.5 points = if there is a computerized database.
1.0 point =  if there is a non-computerized database.
0 points =  if there is no database.

HUMAN RESOURCES

Speech-language-hearing 
therapists, physicians 
(neonatologists or 
otorhinolaryngologists), 
health administrators.

14. Available speech-language-hearing therapists and/or 
physicians (neonatologists or otorhinolaryngologists) with a 
specialization or proven experience in Audiology to perform, 
coordinate, and administer the NHSP actions.

5 5.0 points = if there are speech-language-hearing therapists and 
physicians with a specialization or proven experience in Audiology. 
4.0 points = if there are at least one of these professionals: speech-
language-hearing therapists and physicians with a specialization or 
proven experience in Audiology.
0 points = if there is no speech-language-hearing therapist or 
physician with a specialization or proven experience in Audiology in 
the NHSP team.

Primary health care team. 15. Coordination and integration with primary health care 
teams (physicians, nurses, community health agents, 
extended family health care center) to continue the NHSP 
actions in health care, ensuring the diagnosis, monitoring, 
and follow up of the hearing and language development, and 
the adherence to the referrals to specialized services.

2.5 2.5 points = if the work is coordinated and integrated with the 
primary health care team.
0 points =  if the work is not coordinated and integrated with the 
primary health care team. 

TOTAL 30 POINTS
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ASPECT DIMENSION CRITERIA INDICATOR
EXPECTED 

SCORE
SCORE DISTRIBUTION

PR
OC

ES
S

HE
AR

IN
G 

HE
AL

TH
 E

DU
CA

TI
ON

SUBDIMENSION: DIAGNOSIS OF THE COMMUNITY

Mapping the risk indicators for hearing loss 
(RIHL) in the community where the NHSP is 
implemented.

16. Mapping the risk indicators for 
hearing loss (RIHL) in the community 
where the NHSP is implemented.

1.5 1.5 point = if it takes place.
0 points =  if it does not take place.

SUBDIMENSION: INSTRUCTIVE ACTIONS

Disseminating information on the importance 
of immunization, prenatal follow-up, RIHL, and 
NHS to early detect hearing loss (HL).

17. Periodically disseminate 
information on the importance of 
immunization, prenatal follow-up, 
RIHL, and NHS to early detect hearing 
loss (HL).

2 2.0 points = if the information is often or regularly 
disseminated. 
1.0 point = if the information is sometimes or 
randomly disseminated.
0.25 point = if does not know or remember how 
often, but information has been disseminated. 
0 points = if the information is not disseminated.

Promote dialogue circles about the importance 
of the NHS with health professionals that work 
at the maternity hospitals, outpatient centers, 
primary health care, family health strategy, and 
extended family health care centers.

18. Periodically promote dialogue 
circles with health professionals.

2 2.0 points = if dialogue circles often or regularly 
take place. 
1.0 point =  if dialogue circles sometimes or 
randomly take place.
0.25 point =  if does not know or remember how 
often, but dialogue circles with health professionals 
have already taken place.
0 points = if dialogue circles with health 
professionals do not take place.

Promote dialogue circles for groups of parents. 19. Promote dialogue circles for 
groups of parents.

2 2.0 points =  if dialogue circles often or regularly 
take place.  
1.0 point =  if dialogue circles sometimes or 
randomly take place.
0 points =  if dialogue circles with groups of 
parents do not take place.

Humanized attention and adequate procedures, 
considering each baby’s individuality, and each 
family’s specific needs.

20. Instruct and support parents 
and relatives in all the stages of the 
program.

2.5 2.5 points = if parents are supported, given 
explanations about the importance of the NHS, 
asked to sign consent forms for the examination, or 
a statement of responsibility if they refuse it.
0 points = if there is no support and instruction to 
the parents at any stage of the program.

SUBTOTAL – HEARING HEALTH EDUCATION 10 POINTS

PR
OC

ES
S

NE
ON

AT
AL

 H
EA

RI
NG

 S
CR

EE
NI

NG

SUBDIMENSION: RISK IDENTIFICATION

Identification of the RIHL with anamnesis and 
consultation to the medical records.

21. Identification of the newborns 
with RIHL

5 5.0 points = if the newborns with RIHL are 
identified with anamnesis and consultation to the 
medical records.
2.5 points =  if the newborns with RIHL are 
identified with only one source: either anamnesis or 
consultation to the medical records.
0 points =  if the newborns with RIHL are not 
identified.

SUBDIMENSION: TEST

Performing the otoacoustic emissions 
examination (OAE) in newborns after the first 
24 hours of life and before hospital discharge.

22. Identification of the babies 
that undergo the NHS with OAE 
examination.

6 6.0 points = if the OAE examination is carried out in 
all living newborns before hospital discharge.
3.0 points =  if the OAE examination is carried out 
only in newborns with RIHL.
0 points =  if the OAE examination is not carried 
out.

Performing the a-BAEP examination. 23. Identification of babies that 
undergo a-BAEP examination in the 
NHSP.

6 6.0 points =  if the a-BAEP examination is carried 
out in all living newborns before hospital discharge.
5.0 points =  if the a-BAEP examination is carried 
out only in newborns with RIHL.
0 points =  if the a-BAEP examination is not carried 
out. 

SUBDIMENSION: RETEST

Repeating the OAE examination up to 30 days 
after the test.

24. Periodicity of the retest. 6 6.0 points = if the OAE retest takes place up to 30 
days after the test.
3.0 points =  if the OAE retest takes place more 
than 30 days after the test.
0 points =  if the OAE retest does not take place.

Immediately carrying out the a-BAEP in babies 
that “failed” again in the OAE retest.

25. Periodicity of a-BAEP examination 
in babies that “failed” the retest.

6 6.0 points = if a-BAEP is immediately carried out in 
babies that “failed” the retest.
3.0 points =  if a-BAEP is not immediately carried 
out in babies that “failed” the retest, but they are 
referred for it in specialized services.
0 points =  if a-BAEP is not immediately carried 
out in babies that “failed” the retest, neither are they 
referred for it in specialized services.
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ASPECT DIMENSION CRITERIA INDICATOR
EXPECTED 

SCORE
SCORE DISTRIBUTION

PR
OC

ES
S

NE
ON

AT
AL

 H
EA

RI
NG

 S
CR

EE
NI

NG
Immediate referral of babies that will need a 
diagnosis.

26. Immediate referral for a diagnostic 
assessment in the specialized hearing 
services of babies that did not obtain a 
satisfactory response with a-BAEP and 
have suspicion for hearing loss.

5 5.0 points = if parents are instructed and the baby 
is immediately referred for diagnosis in specialized 
services.
0 points =  if parents are not instructed, neither 
is the baby immediately referred for diagnosis in 
specialized services.

Referral for auditory monitoring. 27. Instructing the parents and 
providing referrals for auditory 
monitoring of all the babies that 
underwent the NHS but had RIHL and 
of those that failed the OAE record but 
had satisfactory results in the a-BAEP.

5 5.0 points =  if parents are instructed and the baby 
is immediately referred for monitoring in specialized 
services.
0 points =  if parents are not instructed, neither 
is the baby immediately referred for monitoring in 
specialized services.

NHS results presented to the parents/
guardians, administrators, and other health 
professionals.

28. Test and retest results presented 
with: (1) support to the parents when 
the result is told and presented in 
print; (2) requirement that parents 
sign a statement that they received 
the referrals, results, and instructions; 
(3) record of the results in the 
medical record; (4) record in the 
Personal Child Health Record; (5) 
record in the computerized database; 
(6) quarterly and annual reports sent 
to the coordination of the program 
and the health professionals.

6 6.0 points = if NHS results are presented following 
the 6 items.
5.0 points = if NHS results are presented following at 
least 5 of the items.
4.0 points = if NHS results are presented following at 
least 4 of the items. 
2.0 points = if NHS results are presented following at 
least 3 of the items.
1.0 point = if NHS results are presented following 
only 1 or 2 of the items.
0 points =  if NHS results are not presented.

Record in a database with the name of the 
mothers, address and phone number of those 
whose newborn or infant failed the test and 
need to retest, and the ones who passed 
the NHS but have RIHL and need additional 
monitoring in specialized services.

29. The computerized database has 
a list to control the mothers whose 
babies were referred for the retest, 
that need auditory monitoring, or that 
need a diagnosis.

5 5.0 points = if there is a list in a computerized 
database to control and track newborns referred for 
the retest, monitoring, and diagnosis.
2.5 points =  if there is a list in a noncomputerized 
database to control and track newborns referred for 
the retest, monitoring, and diagnosis.
0 points = if there is no control list.

SUBTOTAL – NEONATAL HEARING SCREENING 50 POINTS

AD
M

IN
IS

TR
AT

IO
N

Coordination of health services with 
partnerships involving various local institutions 
and entities to develop hearing health 
promotion actions, including partnerships 
with centers specialized in diagnosis and 
rehabilitation.

30. Coordination between health 
services, including partnerships with 
centers specialized in diagnosis and 
rehabilitation.

2.5 2.5 points = if health services are coordinated, 
including partnerships with centers specialized in 
diagnosis and rehabilitation.
0 points =  if health services are not coordinated.

Encouragement of partnerships with social 
work teams located where the NHSP is 
conducted, to ensure the referral of children 
that were designated for retest and diagnosis in 
specialized centers.

31. Partnerships with social work 
teams.

2.5 2.5 points = if there are partnerships with the social 
work teams.
0 points =  if there are no partnerships with the 
social work teams.

Assessment and monitoring of NHS results in a 
computerized database.

32. Monthly follow-up of the results 
and tracking of cases that were lost 
or that did not finish all the necessary 
stages of retest or diagnosis.

2.5 2.5 points = if there are periodic assessments 
and monitoring of NHS results in a computerized 
database.
1.0 point =  if there are periodic assessments and 
monitoring of NHS results in a noncomputerized 
database.
0 points =  if there are no periodic assessment and 
monitoring of NHS results.

Ensure that the equipment is working, 
calibrated, and maintained.

33. Annual calibration and preventive 
maintenance of the equipment.

2.5 2.5 points = if the equipment is annually calibrated 
and preventively maintained.
0 points =  if the equipment is not annually calibrated 
nor preventively maintained.

SUBTOTAL – ADMINISTRATION 10 POINTS

OVERALL TOTAL 100 POINTS

Source: Authors of the research (2019).

Figure 2. Indicator Matrix for the assessment of the Neonatal Hearing Screening Program
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Altogether, the validation process of the indicator 
matrix counted with the participation of three admin-
istrators (indicated by coordinators), four research 
professors, and six specialists. Among the admin-
istrators, one of the founders of the NHS in Brazil 
contributed to the research. She coordinated and 
actively participated in the implementation of the 
universal neonatal hearing screening (UNHS) in the 
country.

Of the professionals that answered the online form, 
12 (92.3%) were females, and one (7.7%), male. Their 
mean age was 41 years (ranging from 34 to 57 years), 
and the time since they graduated ranged from 11 to 34 
years. Of the specialists, 92.3% were audiologists that 
worked directly with performing the NHS in one or more 

settings: public maternity hospitals, private maternity 
hospitals, community health centers, teaching clinics, 
and/or private clinics.

Regarding the titles of the professionals that 
answered the online form, two (15.4%) had a postdoc-
toral degree; four (30.8%) had a doctor’s degree; two 
(15.4%) had a master’s degree; and five (38.5%) had a 
specialization or residency in Audiology.

The mean time working directly with NHS was nine 
years (the shortest time of experience was three years, 
and the longest, 28 years). 

In Table 1, the indicators classified as either quite 
or fully adequate are marked with an “X”. The mean 
I-CVI value was the same as that of the S-CVI (0.95), 
evidencing excellence in content validity19.

Table 1. Indicators classified as quite or fully adequate, 2019

Indicators
Specialists Consensus 

no.1 I-CVI2

1 2 3 4 5 6 7 8 9 10 11 12 13
1 X X X X X X X X X X X X X 13 1
2 X - X X X X X X X X X X - 11 0.84
3 X X X X X X X X X X X X X 13 1
4 X X X X X X X X X X X X X 13 1
5 X X X X X X X X X X X X X 13 1
6 X X X X X X X X X X X X X 13 1
7 X X X X X X X X X X X X X 13 1
8 - X X X X X X X X X X X X 12 0.92
9 X X X X X X X X X - X X X 12 0.92

10 X X X - X X X X X X X X X 12 0.92
11 X X X X X X X X X X X X X 13 1
12 X X X - X X X - X X X - X 10 0.77
13 X X X X X X X X X X X X X 13 1
14 X X X X X X X X X X X - X 12 0.92
15 X X X X X X X X X X X X X 13 1
16 X X X X X X - X X X X X - 11 0.84
17 X X X X X X X X X X X X - 12 0.92
18 X X X X X X X X X X X - X 12 0.92
19 X X X X X X X X X X X X X 13 1
20 X X X X X X X X X X X X - 12 0.92
21 X X X X X X X X X X X X X 13 1
22 X X X X X X X X X X X X X 13 1
23 X X X X X X X X X X X X X 13 1
24 X X X X X X X X X - X X X 12 0.92
25 X X X X - X X X X X X X X 12 0.92
26 X X X X X X X X X X X X X 13 1
27 X X X X X X X X X X X X X 13 1
28 X X X X X X X X X X X X X 13 1
29 X X X X X X X X X X X X - 12 0.92
30 X X X X X X X X X X X X X 13 1
31 X X X X X - X X X X X X X 12 0.92
32 X X X X - X X X X X X X X 12 0.92
33 X X X X X X X X X X X X X 13 1

Prop3 0.97 0.97 1 0.94 0.94 0.97 0.97 0.97 1 0.94 1 0.90 0.85
S-CVI4

0.95
I-CVI
0.95

Source: Authors of the research (2019). Captions: 1 Number of agreement between the specialists. 2 Item Content Validity Index. 3 Proportion considered adequate.  
4 Scale Content Validation Index.
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The specialists’ suggestions regarding the content, 
writing, and grammar of the criteria and indicators were 
analyzed and accepted.

Concerning the scores classified as either quite or 
fully adequate, the mean values of I-CVI and S-CVI were 
also equivalent: 0.83 (Table 2), thus having reached a 
consensus.

The analysis of the results revealed that two 
indicators had the lowest agreement rate, with I-CVI 
of 0.84 and 0.77, respectively. They were indicators 
number 2 and 12 (“room for educational activities” 

and “computer with Internet access to be used by the 

NHSP”).

A total of 18 indicators achieved the maximum score 

in the I-CVI (1.0).

After data analysis, it was observed that the 

specialists disagreed regarding the initial score distri-

bution in 14 out of the 33 indicators assessed. This 

datum can be verified in Table 2, in the individual item 

I-CVI analysis, in which the scores classified as either 

quite or fully adequate are marked with an “X”.

Table 2. Scores classified as quite or fully adequate, 2019 

Indicators
Specialists Consensus 

no.1 I-CVI2

1 2 3 4 5 6 7 8 9 10 11 12 13
1 X X - X X X X X X X X X - 11 0.84
2 - X - X X X X X X X X X - 10 0.77
3 - X - X X X X X X X X X - 10 0.77
4 - X - X X X X X X X X X - 10 0.77
5 - X - X X X X X X X X X X 11 0.84
6 X X - X X X X X X X X X - 11 0.84
7 X X - X X X X - X X X X X 12 0.92
8 - X - X X X X X X X X X - 10 0.77
9 X X - X X X X - X - X X - 9 0.75

10 - X - - X X X X X X X - X 9 0.66
11 X X - - X X X - X X X X - 9 0.75
12 X X - - X X X - X X X - X 9 0.66
13 X X X X X X X - X X X - X 11 0.84
14 X X X X X X X X X X X - - 11 0.84
15 X X X X X X X X X X X - X 12 0.92
16 X X X X X X X - X X X - - 10 0.77
17 X X X X X X X X X X - - 10 0.77
18 X X X X X X X X X X - - 10 0.77
19 - X X X X X X X X X X - - 10 0.77
20 X X X X X X X - X X X - - 10 0.77
21 - X X X X X X X X X X X X 12 0.92
22 X X X X X X X X X X X X X 13 1
23 - X X X X X X X X X X X X 12 0.92
24 X X X X X X X X X X X X X 13 1
25 X X X X - X X X X X X X X 12 0.92
26 X X X X X X X X X X X - X 12 0.92
27 X X X X X X X X X X X - X 12 0.92
28 X X X X X X X X X X X X X 13 1
29 X X X X X X X X X X X X - 12 0.92
30 - X X X X - X X X X X - X 10 0.77
31 X X X X X - X X X X X - X 11 0.84
32 X X X X - X X X X X X - X 11 0.84
33 - X X X X X X - X X X X X 11 0.84

Prop3 0.60 1 0.63 0.90 0.94 0.94 1 0.75 1 0.97 1 0.54 0.54
S-CVI4

0.83
Total I-CVI

0.83

Source: Authors of the research (2019). Captions: 1 Number of agreement between the specialists. 2 Item Content Validity Index. 3 Proportion considered adequate.  
4 Scale Content Validation Index.
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DISCUSSION
In the present research, when analyzing the 

Structure aspect, it was observed that two indicators 
had the lowest agreement rate, with I-CVI of 0.84 and 
0.77: “room for educational activities” and “computer 
with Internet access to be used by the NHSP”, respec-
tively. Although the “room for educational activities” 
had obtained an acceptable grade in the I-CVI (0.84) 
and therefore could not be dismissed, it was pointed 
out by two specialists as little adequate and inadequate. 
Some justifications were presented regarding this 
classification. One of the specialists reported the lack of 
structure in the health centers, which often do not even 
have an adequate room to perform the NHS, let alone 
having a room for educational activities. Another one 
classified the item as quite adequate but pointed out 
that dialogue circles in meeting rooms or lounges (with 
other health professionals), and in waiting rooms (with 
pregnant women in their prenatal care) are strategies 
that are already used in some services.

Even though “computer with Internet access to be 
used by the NHSP” obtained an I-CVI of 0.77, i.e., the 
lowest agreement of the Structure indicators, a contrast 
that called the attention was that “computerized 
database to register and follow up the NHS results” 
reached maximum agreement (1.0), given the need for 
a computer to register the results in a database.

In 2004, Durante et al.21 already mentioned the impor-
tance of using a computerized database to register the 
NHS results. It was suggested then that information that 
ensured the quality of the UNHS program be included 
in the database, periodically registering and evaluating 
them. A justification found for the low score given to the 
item may have been the terminology used: “computer 
with Internet access” – perhaps using the Internet to 
develop a database was considered irrelevant.

Nevertheless, the literature recommends that the 
hearing screening results be registered in a digital 
database that makes it possible to control the infor-
mation on the results and quality of the implemented 
NHSP22.

The National Hearing Health Care Policy (PNASA, 
its Portuguese acronym)23 also recommends that these 
data be registered. Hence, with internet access, they 
could be included in the existing information systems 
of the Sistema Único de Saúde (SUS, the Brazilian 
public health care system) and provide to the adminis-
trators the means to plan, regulate, control, assess, and 
disseminate the information. There is not yet a national 
data system to register the NHS results, one that could 

centralize information on the services. Hence, surveying 
epidemiological data (such as the incidence of hearing 
loss, national coverage, and so on) is hindered24.

In Process, all the indicators in “hearing health 
education” were considered necessary and obtained 
an acceptable degree of agreement. Since 38.5% of 
the specialists were university professors/researchers, 
this datum may point to a paradigm shift in the speech-
language-hearing therapist’s training, diminishing the 
importance given to disease and specialized training, 
and enhancing the importance of educational and 
preventive actions. Thus, health promotion is estab-
lished as the central guideline for every single health 
practice in the various social contexts25.

The other indicators in “neonatal hearing screening” 
and “administration” obtained a high agreement degree 
in the individual I-CVI, ranging from 0.92 to 1.0.

Regarding the scores, all the 14 indicators that 
obtained an I-CVI lower than 0.80 were given adjustment 
suggestions by at least six specialists, based on the 
greater or lesser relevance it would have in an actual 
assessment process. For instance, in Structure, 
specialists mentioned that items such as “desk to help 
when registering the NHS” and “sink/toilette where the 
NHS is performed” deserved a quite lower score than 
“equipment for physiological and electrophysiological 
hearing assessment”, which is essential to perform the 
NHS.

The participants’ analysis of the indicator matrix 
revealed that most of the indicators met the objec-
tives of the assessment, as no major changes were 
suggested regarding the content of the indicators in 
the matrix. The total I-CVI and S-CVI achieved scores 
higher than 0.80, which ensured its content validity.

It is expected that the development and validation 
of an assessment instrument will trigger the creation 
of the National Neonatal Hearing Screening Program, 
along with new governmental policies and a nationwide 
database to input and analyze epidemiological data on 
the prevalence of hearing losses in the country, besides 
identifying the real contribution the NHSP has brought 
to society at large26. 

CONCLUSION
The purpose of developing and validating the NHSP 

indicator matrix was achieved. Using it in the NHS 
services will consistently contribute to the periodic 
assessments and monitoring of NHS results in the 
country, as well as its efficacy and effectiveness in the 
services where the program is implemented.
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